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VIEWS, NEWS AND INTERVIEWS. 

In an address by Thomas Morris 
before the Staffordshire, England, 
iron and steel works’ managers on the 
remarkable achievements that have 
been reached in the manufacture of 
fine wire, the interesting fact was 
mentioned that the lecturer had been 
presented by Warrington, the wire 
manufacturer, with specimens for 
which some $4.32 per 


stroke. So with the sympathetic 
tuning forks. Each air wave that is 
sent out by the initial fork strikes 
the other fork and causes at first a 
slight vibration which accumulates, 
because each successive air wave 
strikes the sympathetic fork just at 
the end of its swing and works in 
harmony with the natural tendency 
of the fork to vibrate. The result is 


subject to all the regulations relating 
to degrees contained in the statutes, 
with the understanding that the de- 
gree shall be maintained for the 
promotion cf advanced study in some 
special field of science, and that it 
shall never be given as an honorary 
degree. The conditions of admission 
to candidacy for the degree and the 
requirements for it will be announced 


The Vermont Electric Company. 
The Winooski River, which flows 
across northern Vermont and played 
so prominent a part in the history of 
the state during the French and 
Indian wars, is now destined to hold 
a no less important place in its indus- 
trial development. 
Between Essex Junction and Bur- 
lington, about two miles from the 
latter place, the river has 
immense 


“J cut an gorge 





pound were paid,or more 
than $8,600 per ton— 
drawn wire, largely used 
in the construction of a 
piano and other musical ! a 
Instru 
these 


and mechanical 
Among 





ments. 
specimens also was pin- 
ion wire, at a market 
price of $21.60 per pound, 
or $43,200 per ton. It 
took 754 hair springs to 
weigh an ounce of 437% 
grains; 27,000,000 of 
these were required to 
make a ton, and, taking 
one to be worth one and 
one-half cents, the value 
of a ton of these cheap 
little things ran up to 
over $400,000. The 
barbed instruments used 
by dentists for extract- 
ing nerves from teeth was 


even more expensive, 
representing some §$2,- 


150,000 per ton. 


If we place two clocks 
on the shelf 
adjust their pendulums 
to swing in exact unison, 
and set one of them to 
running, in the course of time the 
sympathy, 


same and 


other will start up in 
says Prof. Elisha Gray in the Chi- 
cago Times—Herald. Each sound 
impulse caused by the vibration of 
the pendulum of the clock that is 
running is communicated to the 
other pendulum. Each successive 
impulse adds to the swing of the 
sympathetic pendulum, which began 
in an exceedingly emall way at the 
very first stroke of the other pendu- 
lum, and this goes on till the sympa- 
thetic pendulum is making its full 
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Fie. 1.—THE VERMONT ELEctTRIC CoMPANY’s POWER PLANT. 


a co-operation. Each helps the other. 
How much better it would be for the 
world if men would take pattern after 
this law of physics. 


James Mills Pierce, dean of the 
faculty of arts and sciences, of Har- 
vard University, has given notice 
that on the recommendation of the 
faculty the corporation and board of 
overseers have instituted a degree of 
master of science, and have com- 
mitted the administration of this de- 
gree to the faculty of arts and sciences 


later. In the meantime, students 
who wish to become candidates for 
the degree are advised to make special 
application to the faculty. 





A Wilmington, Del., firm of car 
builders is shipping 30 electric railway 
cars to Buenos Ayres, Argentine, South 
America, for the railways in that city. 
Each car is 30 feet long, of standard 
width, and similar to the Summer 


cars used on the railways here. The 
cars are mounted upon Peckham 
motor trucks, and are fitted with 


General Electric motors and con- 


trollers. 
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through the rocks nearly 
100 feet in depth. Just 
ut the head of this gorge 
the stream divides, leav- 
ing a high, rocky island 
in the At this 
point, the Vermont Elec- 
Company have in- 
stalled of the 
substantially built 
finely equipped electrical 
plants in New England. 

The dam, which is 204 
feet long, 31 feet high, 
and 60 feet thick at the 
bottom (with anapron 12 
feet wide extending across 
the top), is built of wood 
and stone, 700,600 feet of 
hemlock timber 
used for the crib, which 
is filled stone. A 
reservoir is thus 


center. 


tric 





most 
and 


one 


being 


with 
large 
formed, furnishing abun- 
dance of water, even in 
the driest seasons of the 
year, and giving a maxi- 
mum head of 40 feet. 
There are at present 
three turbine  water- 
wheels developing an ag- 
1,600 
openings in the 
600 


gregate of horse- 


power, and dam 
for tive more wheels of 
power each, which will be added as 


horse- 


required. 

The power-house is 115 feet by 60 feet 
and is built of stone and iron set on a 
solid masonry foundation, extending 
across the stream, and is a model of 
arrangement; so smoothly does every 
part work that very little vibration is 
when the entire 


perceptible even 
Extending the 


plant is in operation. 
entire length of the upper story of 
the power-house is a seven-inch steel 





68 


shaft 210 feet long, to which the tur- 
bines are belted by 52-inch belts, and 
from which are belted two 225-kilo- 
watt Westinghouse three-phase gen- 
erators (2,500-volt primary, 250-volt 
secondary); two 2,000-light Thomson- 
Houston alternators (2,000-volt  pri- 
mary, 104-volt secondary),and five 60- 
light Brush are dynamos. Each dy- 
namois provided witha voltmeter and 
ammeter and an automatic circuit 
governor. The switchboards are of 
skeleton pattern, made of iron and 
marble provided with down-pull 
knife switches, and so arranged as to 
connect the dynamos in series or to 
any circuit desired. The several cir- 
cuits after leaving the dynamos pass 
out of the power station through a 
tall cupola to the poles. 

To provide for any emergency 
that might occur by the breaking- 
down of the water-power plant,a steam 
plant has been installed consisting of 
three 125-horse-power and one 150- 
horse-power horizontal tubular boilers, 
connected to a 500-horse-power en- 
gine. Light and power are furnished 
for the city of Burlington and the 
village of Winooski. 

Two hundred and fifty arc, 6,000 
incandescent lights and 37 motors de- 
veloping 350 horse-power are used at 
present, with a probability of more 
motors and of larger capacity being 
added soon. No small amount of 
credit is due the Vermont Electric 
Company, and especially its general 
manager, Dr. Walter S. Vincent, for 
the successful installation of this 
plant, as it really was the pioneer to 
demonstrate in Vermont that elec- 
tricity could be successfully generated 
by water-power and transmitted for 
commercial purposes. 

Capital is finding these forms of in- 
vestmeht to be both safe and remu- 
uerative, and it is safe to predict. that 
in 1898 Vermont will see marked ad- 
vancements in electrical development. 


—->_- 
A New Commissioner of Patents 
Nominated. 


President McKinley has sent to 
the Senate the nomination of Charles 
H. Duell, of New York, to be Com- 
missioner of Patents. Mr. Duell was 
born in Cortland, N. Y., in 1850. 
His father, R. Holland Duell, was 
for four terms Representative in 
Congress, and was appointed by 
President Grant in 1875 Commis- 
sioner of Pensions. Charles H. Duell 
practiced law in New York city from 
1872 until 1880, when he moved to 
Syracuse. In 1878 and 1x80 he 


represented the Thirteenth Assembly 
District of New York city in the 
Assembly. 


ELECTRICAL REVIEW 


Important Electrical Exhibition 
Arrangements. 
Aside from the fact that large 


amounts of space are now being taken 
up for the Electrical Exhibition, to 
be held next May, and that the flow 
of applications is such as to exhaust 
every possible and available square 
foot, a great deal of other preliminary 
work is going quietly. A very im- 
portant and interesting piece of news 
is the acceptance by Prof. F. B. 
Crocker of the position of consulting 
engineer, on invitation of the man- 
agement, which is desirous of associ- 
ating with itself all that is best in re- 
gard to the technical side of the art. 
Professor Crocker, who regards the 
exhibition as a highly useful means 
of reaching the public, is deeply in- 
terested in its success, and wishful of 
promoting its beneficial influence in 
every way. His name as consulting 
engineer is a guarantee of good 
work being done under his super- 
vision by the construction staff in the 
disposition and safe-guarding of the 
exhibits. Professor Crocker, as pres- 
ident of the American Institute of 
Electrical Engineers and professor of 
electrical engineering at Columbia 
University, represents the highest 
technical skit] known in the profes- 
and the exhibition management 
itself upon the valuable 


sion ; 
felicitates 
acquisition. 
In addition to this an auxiliary 
and educational committee has been 
formed to take general charge of 
exhibition matters other than com- 
mercial, and to co-operate with the 
advisory committee which represents 
the New York Electrical Society. 
The auxiliary committee comprises 
men of the highest standing, all of 
whom intend to take an active part 
in the work, and are now making 
extensive and interesting plans, of 
which news will be published from 
time to time. Mr. T. C. Martin, 
who was chairman of the very suc- 
cessful committee of the 1896 show, 
has again consented to serve in the 
same capacity. With him are asso- 
ciated Prof. F. B. Crocker, of Colum- 
bia University; Prof. Morris Loeb, 
of the University of New York; Prof. 
W. E. Geyer, of the Stevens Insti- 
tute of Technology; Dr. Chas. A. 
Doremus, of the College of the City 
of New York; Mr. Herbert Laws 
Webb, of the New York Telephone 
Company; Mr. J. B. Talvavall, edi- 
tor of Teleyraph Age; Dr. Park 
Benjamin; Secretary G. H. Guy, of 
the New York Electrical Society; 
Mr. W. T. Wheeler, vice-president 
and national deputy, National Asso- 


ciation of 
Lieut. G. O. Squier, U. S. A., and 
Mr. Thos. A. Edison, Jr., (who is in 
charge of some special decorative and 
mechanical effects). It is believed 
that this committee, enjoying as it 
undoubtedly will the heartiest confi- 
dence and co-operation of all, will 
be able toaccomplish some extremely 
useful and memorable work in behalf 
of the science and industry. 

As already announced, the New 
York Electrical Societv is the body 
under whose auspices the exhibition 
is to be held, and it has appointed an 
advisory committee entrusted with 
its interests and composed of its pres- 
ent officers and past presidents; 
namely, present officers: Dr. M. I. 
Pupin, president, and Messrs. Dunn, 
Sinclair, Case, Osterberg, Guy, Riker, 
Coho and Ker; and past presidents, 
Messrs. F. W. Jones, Small, Pendle- 
ton, Crocker, Wetzler, Mailloux, J. 
W. Lieb, Jr., and Dr. C. E. Emery. 


>_< 

Death of O. B. Shallenberger. 

Oliver Blackburn Shallenberger 
died at Colorado Springs, Col., on 
January 23. He was the first to dem- 
onstrate in this country, with the 
aid of George Westinghouse, the 
efficiency and safety of the alternat- 
ing current. Mr. Shallenberger was 
born at Rochester, Beaver County, 
Pa., in 1360. He was graduated 
from the Naval Academy at Annap- 
olis, but in 1854 resigned from the 
navy and began his electrical work 
at Pittsburgh. 

He invented many things in the 
course of his electrical career of four- 
teen years. Many of the efficient de- 
vices for central lighting stations 
were originated by him. In power 
transmission work he rendered aid of 
practical value. His electric meter 
is known the world over. It was 
adopted by the British Government 
Board of Trade as the standard in- 
strument for accurate measurement 
of electric currents. 

Since 1891 Mr. Shallenberger had 
worked chiefly at his own laboratory 
in the town where he was born, act- 
ing as consulting electrician for the 
Westinghouse Electric Company. 
He spent a good deal of time lately 
in Colorado, hoping to obtain relief 
from consumption. At the time of 
his death Mr. Shallenberger was 
greatly interested in the construction 
of the Colorado Electric Power Com- 
pany’s plant at Canon City, Colo., 
which is to generate current for 
transmission to Cripple Creek, 25 
miles away. He is survived by his 
wife, a son and a daughter. 
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ELECTRIC LIGHT FLASHES, 

A receiver has been asked for the 
Gatesville, Tex., electric light plant, 

The Shuttleworth electric works, 
of Frankford, Pa., have been damaged 
by fire to the extent of $8,000. 

The Guthrie, Okla., electric light 
plant has been sold to J. W. Bedle, 
of Lacey, Minn., and J. O. Severng, 
of Guthrie. The plant is valued at 
$30,000. 

The Edison Electric Light Com. 
pany of Topeka, Kas., has bought the 
plant of the Brush Electric Light 
Company. This gives the Edison 
company a monopoly in Topeka. 

The annual report of the Holley 
Electric Company shows the follow- 
ing: The gross earnings the past 
year were $3,459.06. The operating 
expenses were $2,825.65; improve- 
ments on plant, $243.13, leaving a 
net profit of $389.38, of which $250 
have been applied to payment on 
bonded indebtedness. 

At the annual meeting of the stock- 
holders of the Scranton, Pa., Illumi- 
nating, Heat and Power Company, 
the following were chosen directors: 


Franklin Howell, Walter Briggs, 
Fred C. Hand, Theodore G. Wolf, 
all of Scranton; C. W. Wisuer, 


Henry W. Darling, New York, and 
Edward D. Mullen, of Philadelphia. 

The report of the Edison Electric 
Illuminating Company of New York 
shows as follows: 


December. 1897. 1896. Increase. 
a a $286,740 $246.275 $40,465 
Rae satidecaews 157,410 133,119 24,291 
Deprec. cane. - 12,000 11,958 2 
Balance.. -.-+. 145,410 121,161 24,249 
Int. on bonds..... 27,075  —_ 
Bal. for div . 118,335 94,086 24,249 

Year ended Dec Bs 
a pdaees onweocee 2,492 87 1 $2,247,438 $244,933 

etnies eee seen 1,267,230 1,094.350 172,880 
De rec. charge. 144/000 125,872 18,128 
Balance..... 1,123.230 968,478 154,752 
Int. on bonds..... 325,000 825,000 —s ..... 
Bal. for div....... 798,230 643,478 154,752 


A new company, with $15,000,000 
capital, isin process of formation to 
buy the control and to consolidate the 
management of the electric lighting 
companies in Philadelphia, of which 
there are six, independent of the 
Edison—Pennsylvania. The plan 
comprehends the issue of $15,000,000 
debenture bonds at five per cent, in 
exchange for the capital stock of the 
companies, the preferred stockholders 
of the Pennsylvavia Heat, Light and 
Power Company to receive bonds in 
the ratio of 6624 per cent of the par 
of their holdings, and the common 
stockholders 24 per cent. The par of 
both classes of stock is $50, but they 
are not yet full paid. The plan is 
not thoroughly matured yet. but 
eventually it will probably effect a 
consolidation of all the lighting in- 
terests in the city, the promoters of 
it being associated closely with the 
United Gas Improvement Company, 
which recently leased the gasworks 
of the city. 
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The Armington & Sims Engines. 

After a temporary shut-down the 
modern works at Providence, R. I., 
that were for so many years devoted to 
the building of the Armington & Sims 
engines, 


Probably no engine manufactured is 


have resumed operations. 


more Widely known to the electrical 


feld. There are over 5,000 in suc- 


cessful operation at the present time. 


The improved engine now being 


manufactured embodies many valu- 


able features, and is up to date in 
design These engines are especially 
adapted for electric lighting and elec- 


tric railway work, as well as for 
heavy-duty service generally. 

Mr. Fred N. Bushnell, experienced 
in electric light and power work, is 
the manager of the manufacturing 
organization of the Armington & Sims 
Mr. W. F. 


Company. Haring, the 


well known engine dealer, of New 
York, will actively represent the 
company with headquarters in the 
Havemeyer suilding in this city. 


Mr. Haring is an old-time represent- 
i well 
their many excellent qualities, and is 


ative of these engines, knows 
naturally the man to represent the 
company at this point. 
Mr. Bushnell is 

will b 


preparing new 


which ready for 


week, 


power stations will do well to send 


catalogues, 


distribution in another and 


for one. 
-o- 
The American Stoker. 
The 
deservedly attracting the attention of 


modern American stoker is 
all users of coal in the electrical field. 
The saving in time and labor effected 
by the modern apparatus of this com- 
pany is a feature that appeals to every 
central station and power station 
manager. 

The American Stoker Company is 
now located in the Garfield Building, 


Brooklyn, N. - 


energetic 


under new and 


management. It will bea 
distinct advantage to every one in- 
terested to send for the catalogues and 
general descriptive literature of this 
company. 

— 
A Very Large Storage Battery 

Contract. 

That the electric motor-vehicle has 
come to stay is evident from the fact 
that Messrs. Sipe & Sigler, of Cleve- 
land, Ohio, manufacturers of the 
Willard storage battery, announce 
that they have just closed a contract, 
extending over a period of three 
with the Fisher Equipment 
Company, of Chicago, for Willard 
storage cells, amounting to $238,000, 
for motor-vehicle propulsion. 


years, 


ELECTRICAL 


A New Ceiling Fan. 

In the illustration herewith is 
shown a new direct-current ceil- 
ing fan, manufactured by the 
Hunter Fan and Motor Company, 
of Fulton, N. Y. The driving 
motor has a toothed armature, 
powerful soft steel fields and a 
short magnetic circuit. There 





are two bearings spread far apart 
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consumption of current is claimed 
to be smal]. The motor is said 
to use less than one ampere of 
current, at a speed of 192 revolu- 
tions per minute, with a five-foot 
sweep of blades. 
————-2-—__—_- 
A Trolley Combine. 

The Newark & South Orange, 

N.J., Railroad Company and the 





A NEw 


to prevent the armature from rub- 
bing against the poles, as is often 
the case with a single short bearing 





CEILING Fan. 


North Jersey Traction Company have 
been consolidated. The new company 
will control every street railroad in 


AN IMMENSE FLYWHEEL CASTING. 


after the bearing becomes a little 
worn. Both bearings are submerged 
in oil, and there is a two-speed switch 
on the lower part of the fan. The 


North Jersey not now controlled by 
the Consolidated Traction Company. 
The capital of the combined com- 
panies amounts to $5,000,000. 


IMMENSE CASTINGS. 


THE LATEST WORK OF THE SESSIONS 
FOUNDRY COMPANY IN 
THIS FIELD. 


Several noticeable advances toward 
the perfecting of iron castings have 
lately been the Sessions 
Foundry Company, of Bristol. Ct. 
A very successful cast of six flywheels 


made by 


has recently been finished by them for 
the Providence Steam Engine Com- 
pany. The wheels the 
largest ever turned out by the Ses- 


are some of 
sions company, and great care had to 
be exercised in avoiding flaws usual in 
The 
wheel illustrated, measures in its fin- 
ished state 18 feet in diameter, and 
weighs 31% tons. Steel links 
shrunk on each side of the rim, with 
two additional links on the inside to 
increase the rigidity of the rim. 


castings of such large size. 


are 


In the casting of the wheel ample 
allowance is made for whatever plan- 
ing may be necessary in fitting the two 
halves. The entire wheel is cast and 
split by cores running through on the 
center line. By this operation a more 
perfect joint can be made than is pos- 
sible by a separate casting for each 
half of the wheel. The illustration 
shows the flywheel in its rough state 
when just taken from the sand. The 
break at the middle is where the sep- 
aration is made, and, when planed, 
the halves are again fitted together 
by means of the steel links. 

In order to insure a perfect cast 
great care must be exercised in the 
bedding and fitting of the mould, 
which is entirely made up of cores. In 
preparing for the cast a spindle is first 
placed in the center where the mould 
is to be set up, and by the revolutions 
of the sweeps a perfectly hard and 
level bed is secured. Cores are then 
securely imbedded in the sand, and 
the cores for the arms 
clamped bolts 
running through ears projecting from 
the skeleton core arbors. ‘The pour- 
ing of the wheel is done entirely at 
the hub, and the time taken for the 
pouring is less than two minutes. 

The Sessions Foundry Company has 
one of the largest and most perfectly 
Sit- 


the halves of 
together by vertical 


equipped plants in the eountry. 
uated on the side of the New England 
Railroad, they have all the modern 
facilities for shipping goods to any 
distance desired. By means of a mile 
and a quarter of special track leading 
to all parts of the foundry, a direct 
connection can be made with the rail- 
road, thereby avoiding all likelihood 
of any delay in the shipment of goods. 
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PUBLIC CONTROL, OWNERSHIP OR 
OPERATION OF MUNICIPAL 
FRANCHISES.* 


WITH SPECIAL REFERENCES TO ELEC- 
TRIC LIGHTING. t 


BY R. R. BOWKER. 


(Continued from page 4,/,.) 


London.{—London does not own 
its water front, except along the 
‘“‘embankments” made during the 
past generation, and its magnificent 
system of docks is the work of several 
different corporations, one of which 
has a capital of £5,000,000. 

London receives its water supply 
from eight private companies, the 
oldest dating from 1608, and one other 
taking water from the river Lea, a 
third from chalk pits in the hills of 
Kent, the other five from the upper 
Thames, filtering the water through 
large settling pools. Water rates 
based on rental value must be paid by 
the tenant in advance; the house 
owner must lay the pipes communi- 
cating with the mains, except for 
houses renting under $50 per year, 
for which the company must on re- 
quest furnish service pipes, charging 
for them an additional annual charge, 
in which case the owner is responsible 
for the water rates. ‘The London 
County Council desires to take over 
the water supply, but bills have so 
far failed because of disagreement as to 
compensation. The Board of Works, 
and now the County Council, has 
safeguarded the interest of the public; 
no addition to share capital has been 
allowed since 1878, and the interest 
on debentures has, since 1894, been 
limited to a rate that, in the judg- 
ment of the Governor of the Bank of 
England, would secure issue at par. 
The companies can not pay more than 
10 per cent dividend except to make 
up lower previous dividends; the 
actual rate has ranged from 5 to 12% 
per cent, and the price of the stock 
ranges from 150 to 420, reducing the 
actual return to from two and seven- 
eighths to three and a half per cent 
on present investment value. Any 
surplus must be invested as a reserve 
fund in the hands of the City 
Chamberlain. 

*From Municipal Affairs. 

+This paper is written from the point of view of 
the economist and citizen, but with the dataand 
experience gained as the executive of the New 
York Edison Company. To my mind, this should 
not involve opposition of interests; as he most 
serves his party who best serves his country, so he 
most serves the interest of a public service com 
pany who best serves the public. I mention the 
relationship, however, to forewarn readersof any 
unintentional bias. It is difficult for any, outside 
the business cited,in an avademic discussion, to 
obtain real bases of comparison. 

tWhitaker's Almanac. 1897 ; Dickens’s Dictionary 
of London, 1897; The Electrician, Supplement, 29 


Jan., 1897 ; eo or Mar., 1897 ; Electricity Up 
to Date, by J. B. Verity (Warne, 1896). 
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London is supplied with gas from 
three private companies, under close 
government regulation. The price is 
from 2s. 5d. to 3s. 6d. (58 to 84 cents) 
per thousand cubic feet of gas giving 
15 candle-power in a five-foot burner. 
Meters are tested by County Council 
officials at a charge of from six pence 
(12 cents) to three shillings (72 cents) 
or more, for which the gas company 
pays if the meter is inaccurate, and the 
consumer if it is accurate. 

London has 10 electric lighting com- 
panies and 4 vestry municipal plants, 
occupying under “* Provisional Order” 
charters, specified districts of London, 
in some exclusive, in other 
cases with two companies in competi- 
tion. The price is limited by the 
Board of Trade to a maximum of eight 
pence (16 cents) per unit. In practice 
the base rate of the companies varies 
from eight pence (16 cents) to six 
pence (12 cents), not including lamps, 
with a sliding scale reducing the price 
as low as four pence for motive-power, 
or in one case three pence if used dur- 
ing the daytime alone. The share and 
loan capital together of the 10 com- 
panies exceeds £4,500,000. ‘The sales 
in 1596 exceeded 18,000,000 kilowatt 
hours, and the returns £450,000, 
making an average rate of practically 
six pence (12 cents) per unit, or 6 to 
10 cents per 16 candle-power lamp 
hour, which does not include lamps. 
lhe most successful, though not the 
largest of the London companies, re- 
ceived in 1896 an average price of 
5.63 pence (11 cents), and its operat- 
ing expenses were 3.34 pence (six and 
three-quarter cents). Of the munici- 
pal plants, only that in the parish of 
St. Pancras is comparable ; its invest- 
ment is about £109,000; its output 
in 1896 was 850,0U0 units; its aver- 
price 5.34 pence, and its average cost 
four pence. ‘lhe other three plants 
in the parishes of Hampstead, Isling- 
ton and Shoreditch are small or new. 
lhe last, however, has been designed 
by enterprising private contractors, 
who have installed a ‘‘ destructor” 
plant, utilizing the refuse from the 
streets for fuel, and a thermal storage 
apparatus of the Druitt-Halpin 
method. This plant was put in opera- 
tion only in 1897, and no figures are yet 
available. It promises, however, to 
present one of the most favorable ex- 
amples of municipal supply in the 
world. In the small Hampstead mu- 
nicipal plant the average price was 
5.54 pence, and the expenditure 7.38 
pence, so that the rate-payers paid a 
third of the actual cost. The Crystal 
Palace private company also showed a 
loss. 

The new County Council thor- 
oughfares in London are supplied 
with several miles of subway tunnels, 
accessible from various points and 
providing access through manholes to 
the sewers as well as facilities for all 
kinds of subway service, including 
water mains, gas pipes, electric con- 
duits and a_hydraulic service for ele- 
vators and motor purposes at over 


cases 
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1,000 pounds pressure. From these 
subways alcove connections are made 
on either side between each pair of 
buildings. 

Other English Cities—Outside of 
London there are recorded 18 private 
electric light companies and 30 munic- 
ipal plants, the trend being evidently 
toward municipalization. The largest 
systems are those of Manchester, a 
municipal plant which last year pro- 
duced 1,748,000 units at an average 
price of 5.25 pence and an average 
cost of 3.01, or 57 per cent of receipts; 
Liverpool, a private company, with 
1,185,000 output, average price of 7.3 
pence and average cost of 3.49 pence, 
or 47 per cent, and Glasgow, a munic- 
ipal plant,with 1,090,000 output, at 
an average price of 5.58 pence and 
cost of 4.12 pence. or 73 per cent. 
Birmingham, noted for its municipali- 
zation of industries, decided to permit 
the new industry of electricity supply 
to go into the hands of a private com- 
pany for the parliamentary period of 
50 years. Of the private companies 
one, and of the corporations eight, 
show greater expenditures than re- 
ceipts, these being mostly small sys- 
tems, only one having more than 
£3,000 income. At Blackburn, a 
municipal plant, the average price is 
5.91 pence and the expenditures 10.1 
pence, or 171 per cent, so that the 
taxpayers pay 4.10 pence on every 
unit sold to consumers. At Dover, a 
private company, the average price is 
4.75 pence and the cost 8.80 pence, or 
185 per cent, so that the shareholders 
pay 3.05 pence toward each unit sold 
to the consumers. ‘The highest price 
charged by a private company is 7.76 
pence; the highest price charged by 
a municipal system, 6.50 pence; the 
highest costs are 10.1 pence at Black- 
burn, and 8.8 pence at Dover, an ex- 
cess of costs of 1.3 pence on the 
municipal plant. ‘The lowest cost is 
2.72 pence in the Yorkshire private 
company, and 2.66 in the Whitehaven 
municipal plant, a difference of .06 
pence-—-practically the same. Com- 
parisons even here are not accurate, 
because, though the Board of ‘Trade 
returns are on closely parallel lines, 
they are not entirely the same, and 
the variants of locality can not be con- 
sidered. ‘The closest comparison pos- 
sible, perhaps, in the world, is between 
Manchester and Liverpool; the Man- 
chester municipal plant, though in- 
stalled so late as 1893, is of an old and 
almost obsolete type ; the Manchester 
output is 50 per cent greater than 
Liverpool, and the cost is correspond- 
ingly lower. The figures show prac- 
tically a “‘drawn game”’ as between 
private companies and municipal 
plants in England. 

England has had rival telephone 
systems, that of the National Tele- 
phone Company and that of the gov- 
ernment. Competition has been keen. 
The government system has held 
but 1,000 out of over 100,000 sub- 
scribers. Almost all the government 
exchanges have been abandoned, and 
the most important one existing, that 
of Newcastle-on-Tyne, has but one- 
third the number of subscribers of 
the private company. ‘The govern- 
ment postal service was so much 
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affected by the telephone system tha 
Parliament passed a bill authorizing 
the Post Office to take over the truyk 
or long-distance lines, so that thes 
lines are now maintained and oper. 
ated under the direction of the posta] 
authorities, and subscribers between 
the exchanges of the private telephone 
system are connected through the 
government postal lines. It may be 
mentioned that in Stockholm, where 
there is like competition between g 
government and a private system, the 
private system is also getting the 
lead. 

New York—New York owns most 
of its water front; its gross dock 
rentals, amounting in 1295 to $2,084. 
382, are paid into the sinking fund, 
but the expenses of the Dock Depart. 
ment, $1,061,597 in 1595, and the in. 
terest on dock bonds for $27,053,000, 
practically offset these. The city, in- 
deed, seems to get less from its docks 
than if they were private property 
paying taxes. New York leases ferry 
privileges each ten years, at public 
sale, to the highest bidder, who must 
take over the operating plant at ap- 
praisement value—an excellent plan, 
bringing the city $346,598 rental in 
1896. 

New York owns and operates its 
water supply as well as its sewerage 
system. ‘The water ‘‘rates” and 
meter returns at 10 cents per 100 
cubic feet, $3,852,396 in 1895, are 
paid in gross into the sinking fund, 
but the expenses on water account, 
$1,808,264 in 1895, reduce the net 
revenue to about $2,000,000, which is 
nearly offset by the interest on out- 
standing water bonds of $44,126,300. 
Interest on its full cost not accurately 
known but estimated at $78,000,000 
would show a loss. 

New York (Manhattan Island only) 
has four gas companies, the Consoli- 
dated including six former companies, 
the Equitable including the new East 
River company, the Mutual with a 
provision in its charter against con- 
solidation, and the Standard. It is 
expected that one new company will 
practically, if not in form, consoli- 
date most of these interests. There 
have been a number of gas mains in 
one street. ‘The gas companies pub- 
lish no statistics of output. The 
price, as high as $2.25 per 1,000 cubic 
feet a few years ago, has been reduced 
by operating improvements, by compe- 
tition and by legislation to $1.20 per 
1,000 feet, the law of 1896 reducing 
it five cents per year from $1.25 tillit 
reaches in 1901 $1.00. Oil chiefly is 
used for fuel. When the Edison 
company began incandescent electric 
lighting in 1882, gas stocks dropped 
nearly one-half, but despite all elec: 
trical developments. the gas product 
has increased year by year. ‘The four 
companies have a stock capital exceed- 
ing $53,000,000,and bonded debt above 
$6,000,000, chiefly at five per cent. 
The stocks show a market value rang- 
ing from $128 to $335, or an excessof 
$30,000,000 above par, reducing the 
dividend of 4 per cent to 12 per cent 
to about 4 per cent on market value. 

New York (Manhattan Island only) 
has seven electric central station sys 
tems with 15 generating stations, and 
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400 to 500 isolated plants, aggregat- 
ing probably 660,000 incandescent 
lamps, 14,500 are lamps (of which 
2815 are city street lamps), besides 
98.500 horse-power in motors, making 
an equivalent of over 800,000 16-can- 
dle-power incandescent lamps, or with 
motors, over 1,200,000 equivalent. 
There are as many as five competing 
conductors on the same thoroughfare. 
The Edison company controls the Man- 
hattan and Harlem high-tension sys- 
tems and the United (Westinghouse) 
company the Brush arc-light system, 
showing the trend towards consolida- 
tion. Only the Edison company 
prints a report. It has a stock capi- 
tal of $8.000,000, ‘paying originally 
four per cent and now six per cent, 
the market price of $125 making 
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to four cents without, lamps, or 11% 
cents per unit for all services. New 
York city pays 40 cents per night for 
standard are lights, or $146 per year, 
being practically four cents per arc 
lamp hour, 45 cents for like lamps in 
parks, etc., and 50 cents per pair for 
the Fifth avenue smaller lights. This 
price is reckoned to cover little above 
actual cost, including subway rental, 
of city lighting to the companies, 
which get their profit from commer- 


cial lighting in the same streets. 
Small anthracite coal costs in New 


York about $2.75 to $3 per ton, or 
‘alongside’ dock, about $2.25 to 
$2.50. No electric lighting company 
other than the Edison has paid divi- 
dends, except the Brush company in 
its earliest years, \.ien the price of 
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56 of ventilating pipe. The city has 
had the right since January 1, 1897, 
to take over these ducts, subject to 
liens and leases, at cost and 10 per 
cent per year profit (less dividends 
actually paid), and free ducts must be 
furnished for the police, fire and other 
city departments. House connections 
must be made at the expense of the 
supply companies, but all ducts built 
by or for these companies are in the 
legal ownership of the subway com- 
pany. Besides this subway system, 
New York has in its subsoil a steam- 
heating system and a pneumatic sys- 
tem for the telegraph companies, pro- 
ducing a complexity probably beyond 
parallel elsewhere. It has also an oil 
pipe line across the city. New York 
receives nothing directly for its sub- 
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this five per cent on actual invest- 
ment cost, and $6,500,000 in bonds, 
paying five per cent interest. It had 
(November 30) 7,422 customers, 345,- 
280 incandescent lamps, 4.317 are 
lamps and 18,874 horse-power in 
motors, the equivalent of 673,484 
1¢-candle-power lamps, making it the 
largest electricity supply company in 
the world. Its returns in 1895 were 
$1,771,229, or including the high- 
tension system, $2,222,737. The 
hase-rate for incandescent electric 
lighting is one cent per 16-candle- 
power lamp hour (20 cents per unit), 
10 cents per are lamp hour and 10 
cents per horse-power hour, but all 
these rates are reduced by discounts, 
and a wholesale base-rate of 10 cents 
per kilowatt hour is made for gen- 
eral use. ‘he average Edison return 
in November, 1897, was 8 to 10 cents 
per 16-candle-power lamp hour for 
incandescent lighting with, or three 


city lighting was much higher, and 
the total share and loan capital of 
all companies averages much below 
yar. 

After Edison in 1882 had proved that 
electric lighting by underground con- 
ductors was feasible, a law was passed 
requiring all electric wires to be placed 
in subway ducts. ‘T'wo subway com- 
panies now exist, one for high and one 
for low-tension conductors, charging 
a rental prescribed by the Board of 
Electrical Control, a municipal com- 
mission, varying with size of duct; 
the rental for standard three-inch 
duct is $1,000 per mile, which when 
street lighting only is furnished is 
$50 per year per lamp at the usual 
distance of 250 feet apart. The 
Board of Electrical Control reported 
in 1896, 707 miles of ducts for high- 
tension conductors, 211 for Edison 
low-tension conductors, 950 for tele- 
phone and telegraph conductors and 


soil privileges except a ridiculous sum, 
$141 in 1895, from one gas company, 
and a franchise fee, $2,587 in 1895, 
for the oil pipe line; but the supply 
companies, besides paying taxes to 
city and state, pay also the expenses of 
the state commissions and boards of 
control. 

The New York street railway sys- 
tem has been in process of consolida- 
tion for some years, until now there 
remain chiefly two great operating 
companies, the Metropolitan and the 
Third Avenue company. These are 
both private corporations, each trans- 
ferring on its own system within the 
single fare of five cents. The four 
lines of elevated railway. originally 
built by two competing companies, 
are now consolidated into the Man- 
hattan company. ‘The city has no 
specific rights of control over these 
roads, but receives certain license pay- 
ments per car and other franchise 
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payments from railroads, amounting 
in 1895 to $352,288. 

The new charter for Greater New 
York makes the rights of the city in 
its water front, streets, etc., inalien- 
able, and prohibits new franchises for 
a longer period than 25 years, with 
renewals optional on the part of the 
city, aggregating 25 years more. On 
the termination of a grant, the plant 
shall become the city’s property, either 
without payment or at valuation, as 
the grant may prescribe. If the city 
takes over property without compen- 
sation, it may operate the plant or 
make a new lease, but if compensa- 
tion be required, the city shall itself 
operate for at least five years—an 
unusual and extraordinary provision. 
Every grant shall provide for efficient 
service at reasonable rates. The 
jurisdiction over gas, electricity and 
like industries passes to the Commis- 
sioner of Public Buildings, Lighting 
and Supplies, and he is required to 
provide for tests of gas, of meters and 
of electric wiring. Private consumers 
may require a test of meters by the 
official inspector, the consumer paying 
for the test if the meter is accurate, 
and the company if it is not. 

(To be continued.) 
—__ ome ——— 


A Universal Exposition at London. 


A Universal Exposition will be 
held, on a very large scale, from May 
to October, this year, on the mag- 
nificent Exposition Grounds of 
Earl’s Court, London, England. 
The exposition will be under the 
director-generalship of Mr. Imre 
Kiralfy, of New York and Chicago 
fame, and it is intended to illustrate 
the latest achievements in inven- 
tions, manufactures, industries and 
applied arts. 

Important sections will be devoted 
to the largest manufacturing and 
producing countries of the world, 
and considering that it is over 12 
years since a Universal Exposition 
was held in London, and judging 
from the ever increasing development 
of American trade during this time, 
it is expected that American pro- 
ducers and manufacturers will avail 
themselves of this opportunity to ex- 
tend their business. The best and 
most elegant location of the exposi- 
tion, it is stated, has been reserved 


to the United States Department, 
and no pains will be spared by the 
management in order to afford every 
facility to American exhibitors. 

Mr. A. Macchi, who was a Member 
of the Board of Judges at the 
World’s Columbian Exposition, Chi- 
cago, 1893, and Commissioner at the 
Exposition at San Francisco, Atlanta, 
and lately Chief of the Foreign De- 
partment at the Tennessee Cen- 
tennial Exposition, Nashville, 1897, 
has been appointed Commissioner for 
the United States, to whom all com- 
munications should be addressed, at 
the Exhibition (rounds, LEarl’s 
Court, London, S. W. 
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Attorney-‘seneral Hancock has de- 
cided that the electric railways in New 
York city are not under the jurisdic- 
the Board of Electrical Con- 
The 


State Board of Railroad Commissioners 


tion of 


trol or the State Comptroller. 


is the natural authority in the matter, 


and has been so considered where a 


change in: motive power has been 


concerned. 
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TRADE OPPORTUNITIES IN EGYPT. 


In no way is the industrial progress . 


of Egypt better illustrated than by 
the present development of its rail- 
way system. Railway building is not 
a recent innovation in the land of the 
Nile, however, as the first line, from 
Alexandria to Cairo, dates from 1852, 
and five years later the English engi- 
neer, Robert Stephenson, completed 
rail communication between A.exan- 
dria and Suez, making the ‘‘overland 
route” to India as practicable for 
freighting as it had been for pass- 
enger traffic. This is now almost 
wholly superseded by the great canal 
of De Lesseps. It may be stated that 
Egypt, in proportion to population, 
has more railway in mileage and bet- 
ter service than Austria-Hungary, 
Spain or Portugal. All railways are 
government property, with the ex- 
ception of a short suburban road from 
Alexandria along the Mediterranean 
to Ramleh, a 15-mile line connecting 
Cairo with the health resort of Hel- 
ouan, and a steam tramway on the 
bank of the Suez Canal, joining Port 
Said with Ismalia. 

The private enterprises, as well as 
the government lines, are very profit- 
able, and this fact induces the com- 
panies to improve their equipment. 

The demand for electrical equip- 
ments becomes greater every day; the 
administration of the city of Cairo 
has just formed a resolution to equip 
the whole city with electric light, 
which work will be installed during 
the present year. Many new rail- 
ways will be constructed, many of the 
large sugar factories improved; the 
majority of the numerous cotton- 
dressing establishments are going to 
be equipped with electric light and 
appliances. The private houses and 
hotels will, of course, keep pace with 
this development, and Egypt will 
doubtless offer a valuable field for all 
kinds of electrical goods. 

It seems, however, that the land of 
the Nile has never attracted much at- 
tention fromthe United States as far 
as trade is concerned. About 31 per 
cent of the total imports come from 
England, while 35 per cent of the ex- 
ports go to England. 

Egypt imported in 1895 iron, steel 
and manufactures thereof amounting 
to a value of about $4,500,000; in 
1896 these imports increased to about 
$6,000,000, to which the United 
States contributed not more than one- 
third per cent. At the present mo- 
ment, when the commercial compe- 
tition of the world is becoming more 
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and more acute, it behooves those 
nations wishing to maintain their 
foothold in the international markets 
not to despise any country offering 
opportunities for trade. This is es- 
pecially true of a nation expecting to 
extend its trade, as is the case of the 
United States. 

As an example of the activity 
the foreign electrical industry it may 
be mentioned that there has been 
formed in the city of Berlin a com- 
pany with a capital of $2,500,000 
under the title of ‘‘ Deutsche Uber- 
seeische LElectricitits Gesellschaft ” 
(German ‘Transoceanic Electrical 
Company). This company has for 
its object the installation of electric 
plants in foreign countries, and is 
supported by the General Electric 
Company, of Berlin, and some lead- 
ing German banks. There are also to 
be held during this year in the cities 
of Turin, Italy, and St. Petersburg, 
Russia, international electrical 
positions. 

Our manufacturers, therefore, must 
be prepared to meet a strong compe- 
tition. 

Returning to Egypt, Alexandria is 
the principal port, and almost all 
imports enter there. Richard Brown 
& Company are the leading importers, 
have branches’ throughout’ the 
country and are government con- 
tractors. 


ex- 





The National Association of Manu- 
facturers heid its annual meeting in 
New York city last week, and gave a 
banquet at which President McKinley 
was the guest of honor. Nearly 1,000 
manufacturers from all parts of the 
country attended the banquet and 
heard the President deliver an able 
address, in which he took a strong 
position on the sound money question. 
The sessions of the association were 
conducted in a business-like manner, 
and many questions of importance to 
manufacturers were The 
association, in three years, has become 
a very important and influential body. 


discussed. 


The increasing prosperity of the 
electric lighting companies in most 


of our large cities is an excellent indi- 
cation that general business is good. 
Plenty of electric light is an excellent 
advertisement for the merchant, and 
he is not sparing of it when his bus- 
iness warrants the outlay. 





Geneva, N. Y., it is 
although a city, will 
lighted by kerosene. 
speak highly for the progressiveness 
of its citizens. 


announced, 
hereafter be 
This does not 
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WALL STREET AND THE ELECTR. 
CAL STOCK MARKET. 

After a general depreciation jy 
values on Monday, following the ap. 
nouncement that the government 
had ordered the ‘‘Maine” to Havana. 
the stock market began a steady Up- 
ward movement which culminated at 
noon, Friday. Interest centered 
the Vanderbilt group and Northern 
Pacific, to be sure, but the general 
list showed improvement in values 
and a decided increase in the volume 
of business. The bond market wag 
especially active, and sales for the 
month of January to date probably 
exceed those of the corresponding 
period in any other year, indicating 
that capital is eagerly seeking invest- 
ment, and, owing to the scarcity of 
gilt-edged bonds, turns to speculative 
and semi-speculative issues. 

With the exception of interchanges 
of letters between President Gould, 
of Manhattan, and President Orr, of 
the Rapid Transit Commission, the 
local rapid transit situation has un- 
dergone no change. The pool 
Manhattan stock has been resting, 
and there were evidences that some- 
body had stock for sale whenever the 
price rose above 117. Metropolitan 
Street Railway, on the other hand, 
continued to be well bought and sold 
up to 147%, which 1s the highest 
price yet recorded for it. ‘The man- 
agement announces that electric cars 
will run on Tenth avenue to 125th 
street after next Sunday, and the 
company expects to proceed with the 
equipment of its lines with electricity 
or the cable as rapidly as possible. 

The latter announcement was prob- 
ably the.cause of the report, circulated 
on the Exchange, that the General 
Electric Company had received 
portant contracts from the Metropol- 
itan, asaresult of which there was 1n- 
creased activity in the stock,and it ad- 
vanced from 3434 on Monday to 37}s 
on Thursday, subsequently declining 
on the failure of the report to be con- 
firmed. It is stated with authority 
that the General Electric Company 
has taken no new contract from the 
Metropolitan, though business gener- 
ally isexceedingly good at the moment. 
The decision in the motor suspension 
case this week was the only strictly 
new bull item. 

One of the features of the week was 
the continued activity in North Amer- 
which advanced from 434 oD 
Trans- 


ican, 
Monday to 6% on Thursday. 
actions were exceptionally heavy, in 
furtherance of the plans of cer 
tain interests who have been identi- 
fied with the speculation in the stock 
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of late. Low-priced securities always 
appeal to @ certain portion of the 
public, and it is not unlikely that, 
if the general market should keep 
strong, higher prices may be attained 
by North American. 

" Advices from Philadelphia indicate 
that a great diversity of opinion exists 
regarding the proposed consolidation 
of the electric light companies and 
the treatment of the common stock. 
It is stated that as concerns Pennsyl- 
vania Heat, Light and Power Com- 
pany, an exchange will be made in 5 
per cent collateral trust bonds of the 
new company to be formed to control 
the companies on the basis of 24 for 
Pennsylvania Heat common and 66 
for the preferred. ‘These prices, 
though showing an increase on both 
stocks, are said to be too low for the 
common when the earnings of the 
Heat company are considered. A bond 
expert is quoted as saying that the 
deal would be more equitable if the 
common stock were taken on the basis 
of 33 and the preferred at 66, which 
would be equivalent to a dividend of 
$1.65 for the common and $3.30 for 
the preferred. ‘The next regular 
meeting of the directors of the Penn- 
sylvania Heat company will be held 
vextmonth. The proposition for the 
absorption of the company has there- 
fore not been formally acted upon. 

The Edison Electric Illuminating 
Company of Brooklyn reports for 
the year ended December 31 last an 
increase Of $36,212 in net earnings 
over 1896. Other income, however, 
decreased $18,061, and interest and 
taxes also decreased $6,137, showing 
an increase of $23,288 in the balance. 
The dividends during the year 
amounted to $237,109, or $12,109 
more than in 1896. The surplus on 
December 31 was $79,327, or $12,179 
more than in 1896. 

Small transactions were recorded 
of electrical stocks on the Boston 
Stock Exchange this week. Bell 
Telephone, from a close last Saturday 
of 26914, declined this week and 
closed at 267. Erie Telephone sold 
down a point to 70 and up to 72 on 
Friday. General Electric preferred 
ranged between 89 bid, offered at 92 
the early part of the week, with sales 
at 89 on Friday, and New England 
Telephone advanced a point from the 
opening to 131% at the close, 

On the Philadelphia Exchange, 
Electric Storage Battery stocks were 
dull and inactive, the common selling 
rte to 2634, and the preferred at 
> 2. Pennsylvania Heat, Light and 
ower, on large transactions, gained 


1% j ~ »9 a Al ” 
2 points to 22 on Tuesday, later 


Teacting one-half and closing at 214% 
and 21%, Ray 
Wall Street, January 29. 


- wheels to 


ELECTRICAL REVIEW 


Judge Wheeler’s Decision on the 
Motor Suspension Patent. 


The following is the decision in full 
of the United States Circuit Court in 
the case of the Sprague Electric Rail- 
way and Motor Company against the 
Union Railway Company of New York 
city and others. As is generally 
known, the patent involved is one 
granted to Lieut. Frank J. Sprague 
for a method of suspension of motors 
on electric railway cars and is now 
owned by the General Electric Com- 
pany. ‘The decision is regarded as 
an important one by the General 
Electric Company, which considers 
that the patent covers all methods 
of suspending motors in electric trac- 
tion work : 

CIRCUIT COURT OF 
STATES. 


THE UNITED 


SOUTHERN DISTRICT OF NEW YORK. 


SPRAGUE Exvecrric Rariway } 
AND Moror CoMPANy, | 

Vs. | 

Union RarLway Company et al. | 


In equity. 


This suit is brought upon patent No 
324,892, dated August 25, 1885, and granted 
to Frank J. Sprague for an electric railway 
motor consisting of a field magnet journaled 
on the axle of the driving wheels at one end, 
and hung upon a spring from the truck, or 
the car body, at the other, and carrying the 
armature shaft upon its pole pieces purallel 
with the shaft of the driving wheels, and 
connected to them by gearing. The speci- 
fication as to this arrangement says: 

‘The armature being carried rigidly by 
the field magnet, these two parts must 
always maintain precisely the same relative 
pusition under every vertical or lateral 
movement of the wheels or of the car body; 
and as the field magnet which carries the 
armature is itself centered by the axle of the 
which the armature shaft is 
geared, the engaging gears also must always 
maintain precisely the same relative position. 
At the same time the connection of the entire 
motor with the truck is through springs, so 
that its position is not affected by the move 
ments of the truck on its springs.” 

The claims in question are : 

**2. The combination of a wheeled vehi- 
cle and an electro-dynamic motor mounted 
upon and propelling the same, the field 
maguet of said motor being sleeved upon an 
axle of the vehicle at one end, and sup- 
ported by flexible connections from the 
body of the vehicle at the other end, sub 
stantially as set forth. 

“*6. The combination with a wheeled 
vebicle, supported upon its axles by springs, 
of an electro-dynamic motor flexibly sup- 
ported from such vehicle, and centered 
upon the driving axle thereof, substantially 
as set forth. 

“9. The combination with a wheeled 
vehicle, of an electro-dynamic motor cen- 
tered upon the driving axle thereof at one 
end, a spring support for that end of the 
motor from the truck or body of the vehicle. 
and relieving axle wholly or partly of dead 
weight, and a spring support for the support 
for the other end of motor from the truck 
or body of vehicle, substantially as set 
forth.” 

This patent was before the Circuit Court 
of Appeals for the Eighth Circuit in Adams 
Electric Railway Company vs. Lindell 
Railway Company, 77 Fed. Rep. 432. which 
was bronght upon patent No. 300,827, 
dated June 24, 1884, and granted to A. 
Wellington Adams for improvements in 
electric motors, against structures made 
according to this patent as infringements. 
The position of Sprague’s invention with 
reference to prior structures, inventions 
and patents is there well and compre- 


hensively set forth by Judge Sanborn 
in the opinion of the court; and the de- 
cree dismissing the bill appears to have 
been affirmed because, in short, Sprague’s 
invention was independent of Adams’s. And 
if Sprague’s patent was for merely hanging 
and centering one end of the motor of a 
carriage upon the axle of the driving- 
wheels, and suspending the other by a 
spring from the body of the vehicle, or the 
truck, it would be shown from that case to 
be wholly lacking in novelty and void. He 
was not a pioneer here, and could havea 
valid patent for only what was new in his 
method of making the power of the elec- 
trical current turn the driving-wheel. No 
ove had before, however, hung a field mag 
net at one end upon the axle of the driving- 
wevels, and at the other upon a spring from 
the body of the car, or the truck, and an 
armature axle upon the pole-pieces of the 
magnet, parallel with and geared to the 
axle of the driving-wheels, for driving a car 
by a current of electricity. This combina- 
tion simplified greatly the required struc- 
tures, improved their results and came into 
immediate use. The invention of it seems 
to well support these claims of the patent. 

The defendant's structures differ in some 
respects from those of the patent, but have 
all these parts working togetherin the same 
relation to each other, for the same purpose, 
and producing the same result. They are 
altered by the addition of a joint in the mo- 
tor, and of another spring to help carry it, 
but not by dispensing with any of the parts: 
they are improved upon but not departed 
from. The defendant’s improvements are 
not made independent of, and clear from, 
Sprague’s, but upon bis; and his patent 
appears to be infringed by this taking of 
his invention to improve upon. 

Decree for plaintiff ; Hovr H. WHEELER. 

Freperick H. Betts, for plaintiff. 

CHarRLes F. Mrircnet., Henry B. 
BrowneEtL, for defendavts. 

(Endorsed) United States Circuit Court, 
Southern District New York, Sprague Elec- 
tric Railway and Motor Company vs. Union 
Railway Company. Opivion, WHEELER, 
J., United States Circuit Court, filed Jan- 
uary 24, 1898. Jon A. Snteps, clerk. 





Death of Wm. Habirshaw. 

Wm. Habirshaw, only son of Mr. 
W. M. Habirshaw, of the India 
Rubber and Gutta Percha Insulating 
Company, died of pneumonia at 
Yonkers. N. Y., on Sunday of this 
week. He was a young man of great 
promise, and had been an assistant to 
his father in the manufacture of 
Habirshaw wires and cables. 





A Unique Storage Battery Offer. 

Elsewhere in this issue of the ELEc- 
TRICAL REVIEW will be found a unique 
and generous offer made by Sipe & 
Sigler, of Cleveland, Ohio, for the 
purpose of introducing the Willard 
storage battery to a wider circle of 
acquaintances. The offer is worthy 
the attention of any one interested in 
accumulators. 








The Flyon—Boland syndicate, of 
which Patrick H. Flynn, of Brooklyn, 
N. Y., and William A. Boland are 
leading members, has obtained con- 
trol of the People’s Traction Com- 
pany and of the New York, Westches- 
ter & Connecticut Trolley Road. The 
syndicate proposes to develop the 
territory above the Harlem River to 
its fullest extent. 
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TELEPHONE MEN CELEBRATE. 


THE TWENTIETH ANNIVERSARY OF 


THE OPENING OF THE FIRST TELE- 


PHONE EXCHANGE THE OCCASION 


OF A BANQUET AT NEW HAVEN, 


The Southern New England Tele- 
phone Company, Mr. Morris F. 
Tyler, president, gave a diuner to a 
number of well known telephone men 
at the New Haven House, New 
Haven, Ct., Friday evening, January 
x8. The occasion recognized the 
twentieth anniversary of the opening 
of the first telephone exchange in New 
Haven in 1878. 

President Tyler weloomed the 
guests in ap informal and interesting 
address, and Gen. E. P. Meany and 
Mr. Thos. D. Lockwood also spoke 
ably and entertainingly. Before the 
agreeable party broke up nearly all 
present were called on and gave brief 
accounts of early experiences in tele- 
phone work. Mr. Joel C. Clark con- 
tributed an original poem. 

Among those present were the fol- 
lowing-named gentlemen from the 
companies named : 


President Morris F. Tyler and 
General Superintendent E. B. Baker 
and associates, of New Haven, Ct., 
Southern New England Telephone 
Company; Chas F. Cutler, New 
York, New York Telephone Com- 
pany; Wm. D. Sargent, Brooklyn, 
N. Y., New York & New Jersey 
Telephone Company; Gen. E. P. 
Meany, New York, American Tele- 
phone and Telegraph Company; Thos. 
D. Lockwood, Boston, American Bell 
Telephone Company; A. C. White, 
Providence, Providence ‘Telephone 
Company; D. I. Carson, New York, 
Southern Bell Telephone Company; 
Samuel Ivers, New Bedford, Southern 
Massachusetts Telephone Company; 
W. J. Denver, Boston, New England 
Telephone and Telegraph Company; 
H. L. Storke, Auburn, Empire State 
Telephone Company; W. N. Easter- 
brook, Elmira, New York & Penn- 
sylvania Telephone Company; T. B. 
Doolittle, Boston, American Bell 
Telephone Company; Alexander 
Cameron, Brooklyn, New York & 
New Jersey Telephone Company ; 
A. L. Salt, New York, Western 
Electric Company. Others present 
were James English, Gen. S. E. Mer- 
win, A. H. Robertson, John W. All- 
ing and Joel C. Clark. 





Henry Electrical Society. 


The 96th meeting of the Henry 
Electrical Society will be held at 
Columbia University, New York city, 
in the Engineering Building, Room 
302, on Friday, February 4, 1898, at 
8.15 p. M., when A. H. Ford, elec- 
trical engineer, will deliver an experi- 


mental lecture on * Transformers.” 
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TOLD iN THE DYNAMO ROOM. 

It was a little over a week since 
Bert had explained his wonderful cur- 
rent straightener to his fellow work- 
men. Mr. Evans had gone East to 
arrange for the purchase of a two- 
phase generator and was not expected 
home for several days. Bert had 
plugged in the last street circuit and 
was watching the regulator on the 
arc dynamo as the brushes were mov- 
ing to their neutral position, when 
Benson remarked. 

‘*You may not believe it, but I 
think that for the last week or so, 
that C machine does not take nearly 
so much power to pull it as formerly. 
I noticed the same thing once before 
when we had that long, cold spell of 
January weather. I wonder what is 
the cause of it ?” 

‘““ Yes, I believe the brushes are 
fully half an inch higher on the com- 
mutator,” replied Bert, ‘‘it must be 
due to the intense cold. You notice 
that C is farthest from the engine 
and right up to that north win- 
dow.” 

**Now, Edison, don’t you come 
with another one of your scientific 
explanations, like that about the sine 
curve business, or I'll make you think 
you struck a live wire !” 

‘“Why, no, this is dead straight, 
and I can figure it out for you in five 
minutes. You know, of course, that 
the resistance of copper wire increases 
with heat. Now, I should think that 
the fields of that machine have 
enough wire on them to make a per- 
ceptible difference in the resistance 
between 130 degrees in the Summer 
and about 80 degrees in Winter. J 
wish I knew the resistance of that 
field and I’d soon convince you that 
I’m not so far off.” 

‘Well, maybe you’re right, Edison, 
maybe you’re right, but I doubt it,” 
retorted the engineer. ‘* Suppose 
you figure it all out and then show us 
the results.” 

‘© All right, I’ll do tnat to-morrow. 
I wonder what is keeping Jim this 
evening ; he promised to be here by 
six o’clock and help me with a little 
problem I’m working on. I tell you, 
Benson, if my scheme works, and so 
far I have found no reason why it 
won’t, we won’t have to get that new 
alternator at all.” 

Just then Jim made his appear- 
ance, and, contrary to his usual cus- 
tom, he was dressed in his best suit, 
had on a flaming red necktie with a 
miniature incandescent lamp pin, 
wore tan-colored gloves and was car- 
rying a cane, that in size resembled a 
small telegraph pole. 
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**Well, by gosh! What’s up now, 
Jim?” exclaimed Benson, almost 
dropping the oil can, while Bert in 
his astonishment gave the alternator 
rheostat such a twist that the com- 
pany’s patrons must have thought 
the engine had run away. 

‘“‘Oh, nothing special,” noncha- 
lantly replied Jim, airily twisting the 
end of his mustache. ‘‘ What’s the 
matter with you ducks anyway? 
Can’t a fellow dress up once in a 
while without everybody commenting 
about it? I’ve asked Dick Harlow, 
of the Postal company, to stay here 
for me to-night and he’ll be here in a 
few minutes. As far as your h. s. is 
concerned (which means humble 
servant), he is going to make a call 
on a young lady, if anybody asks you, 
and she’s up to voltage, too; ta-ta;” 
with which he stalked out of the sta- 
tion. 

‘Now I’m sure of it!” ejaculated 
Bert, as Jim walked out. 

“Sure of what—that Jim has a 
short-circuit somewhere in his upper 
story?” asked Benson. 

‘““Why, not at all; Jim’s in love, 
that’s all, and I believe it’s that head 
waitress at the Metropolis, judging 
from the way Jim has been hanging 
around there of late, fixing cut-outs, 
putting in new fuse plugs, changing 
lamps, and goodness knows what not.” 

‘©*Oh, that’s the way the land lies.’ 
as Columbus said when he discovered 
America. Well, Jim isa good boy, 
and I hope he’ll marry a good girl. 
I hear Meg barking in the boiler- 
room. (Guess it’s Dick Ilarlow. He 
ought to bein the electric business 
instead of climbing poles for the tele- 
graph Company. Come in, Dick, and 
make yourself at home.” 

‘All right, boys, I will; how are 
you? [told Jim I’d stay for him 
this evening while he mate a society 
call.” 

‘* Yes, Jim is gettinga trifle recher- 
ché of late. You won’t have much to 
do, however, as everything is working 
like clockwork. Maybe you can help 
Bert discover the reason why one of 
the arc machines pulls so much easier 
on a real cold day than on a hot one,” 
after which Benson explained to Dick 
the conditions that puzzled both him 
and Bert. Dick hung up his over- 
coat, settled back in the carbon-box 
chair, and, having pulled a sawdust- 
filled box, which answered the pur- 
pose of a cuspidor, to a convenient 
position, he remarked : 

‘*Well, now, that’s evidently a 
curious case. Offhand, I should say 
that Bert is right, for his theory 
seems very plausible. I[t depends, of 
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course, on the resistance of the fields, 
as you call them, and on the pressure 
of the machine. Copper, you know, 
increases in resistance .216 per cent 
for every degree in rise of tempera- 
ture, and if there is a difference of 
something like 50 degrees between 
temperature extremes, it might make 
a change of over 10 per cent in the 
field resistance. I don’t know if that 
would really be noticeable in a 
machine of that size.” 

““Of course it would,” exclaimed 
Bert, who had been an interested 
listener. ‘* But I'll get a bridge to- 
morrow and find out all about it. 
I’ll just bet you a nickel that’s where 
the trouble is.” 

‘‘Hold on, Bert, not so fast; don’t 
bet unless you have asure thing. I 
found that in telegraphy things are 
not always what they seem, and I 
presume it’s that way in your busi- 
ness, too.” 

‘““Yes, and a darned sight worse, 
sometimes,” interrupted Benson. 

‘‘For instance,” continued Dick, 
‘‘several years ago I had a similar 
case on the M. K. & T. line, between 
Sedalia and Denison. The New 
Orleans quad ran along that road, 
and the way that wire would change 
its resistance would make you gray- 
headed. I was morally certain it 
wasn’t on my division, and when I 
was told by the chief operator to find 
the trouble, of course I found it, but 
it took me all Summer. Of course it 
wasn’t in the relays, nor in the bat- 
teries or switchboards, but simply in 
the line.” 

“‘T don’t see how that was possible,” 
ventured Bert. 

‘“ Why, it was so simple that it was 
the last thing I thought of, and it 
probably wouldn’t have occurred to 
me at all if one day I hadn’t been talk- 
ing to the operator at Da, meanwhile 
tightening and loosening the binding 
post of one of the sounders. I 
noticed that as I loosened one of the 
nuts the sound would grow weaker, 
and in a flash it came to me that it 
must be a loose connection that caused 
all the trouble, and so it proved. I 
took a helper along and we went over 
about 80 miles of a certain division, 
taking up slack and cutting out more 
loose connections than I could keep 
count of. The fellow who was in 
charge of that division had never 
soldered a joint, and the joints he 
had made were so loose they almost 
rattled. So you see whenever it got 
cold enough the wire got tighter and 
most joints would make tolerably 
good contact, but on a hot Summer 
day there was trouble galore. [| 
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would advise Jim to go over hig gp. 


cuit first.” 


“I'd like to have you suggest thy | 
to Jim,” smilingly remarked the gp. | 
‘‘ He thinks his lines are jy | 


gineer. 
the most perfect shape in the state.” 

** Maybe so,” replied Dick Harloy. 
‘*from what I know of Jim he j 
rather apt to take things for granted,” 

“Just so; he reminds me yer 
much of the ‘electrician,’ as he called 
himself, whom I met out in Peabody, 
Kas.,” spoke Benson, cutting of, 
generous chunk from the plug of 
tobaceo Dick had reached over ty 
him. ‘‘I was there for a week erect. 
ing the engine that was to run th 
new are-light plant and I got pretty 
well acquainted with this electrician, 
Hutchins, I think his name wa 
The are plant was of the old Westen 
type, using, I think, 18 amperes, aid 
the circuits were all run of No,j 
copper wire. The Western compan 
put in the plant complete, and, whik 
their men were stringing the wire, 
Hutchins told me confidentially that 
in his opinion the company stood in 
with the wire people, because over in 
Nickerson the Brush company wer 
putting in an outfit and they onl 
used No. 8 wire. I told him thatin 
all probability the Western company 
knew its business and for him nott 
worry. Well, about a month after 
that, I had to wait over in Peabody 
for a train to Wichita, and, having 
about an hour to spare, I hunted uy 
Mr. Hutchins. Among other things 
he told me was that he had connevctei 
up two more arc lamps and was using 
No. 16 bare copper wire for his cr 


cuit; ‘and Benson, my boy,’ he tr: | 


umphantly exclaimed, as I bade him 
good-bye, ‘it works like a charm.” 

** Well, the blamed idiot!” disgust 
edly remarked Bert. 

“Simply a case of a little knowledge 
being a dangerous thing,” suggested 
Dick. ‘‘ You didn’t hear how may 
lamps that genius eventually cor 
nected on his No. 16 circuit, dil 
you ?” 

‘No, I didn’t hear, but I’m surele 
is not in the electric lighting busines 
now,” said Benson. 

‘*Well, boys, it’s getting pretty late 
and I guess you can get along withou! 
me now,” remarked Dick, gettilf 
ready to leave. 

‘Yes, we'll manage all 0. K.,” sail 
the engineer ; ‘‘and if you are not ol! 
on the road next Sunday, drop 
during the evening. I think Bet 
will be ready to show us his latest it 
vention by that time. He is going” 
revolutionize things by making 0 
dynamo do the work of two.” 
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«That's the scheme, Dick, and if 
you can keep the thing to yourself 
yotil I get the patents, why, you’re 
welcome to see it work,” added Bert. 
«All right, boys, I'll be on hand. 
Good-night to you.” 

Bert looked at the clock, but, as it 
still lacked an hour of the nocturnal 
lunch time, he found his corn-cob 
pipe that he had vainly longed for all 
the evening sticking in one of the 
switchboard holes, and, filling it from 
the engineer’s package of ‘‘Mechanics’ 
Delight,” he was soon blowing rings 
of smoke into the air, deeply en- 
grossed in his latest current-saving 
desire. 
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American Competition in Europe. 


United States Consul Frank H. 
Mason writes from Frankfort, Ger- 
many, in part, as follows : 

By far the most significant sign of 
the times is the rapidly increasing 
popularity and use in Germany of 
American machinery and __ tools. 
Here, as also to a large degree in 
England, American machine tools 
have become the mode among the 
more progressive class of machinists 
and manufacturers. The fashion ex- 
tends at present more especially to 
shoemaking and tanning machinery, 
automatic lathes, planers and milling 
machines, and to the important line 
of special] machinery used in bicycle 
manufacture. N«t only by reason of 
the superiority of their machines, 
but on account of the energetic, in- 
telligent way in which several Ameri- 
can firms have gone about the work 
of introducing them into this 
country, they are entitled to special 
mention in this connection as ex- 
amples of the advantage of under- 
taking @ new task in the right way. 
All this is, however, the normal, 
progressive course of business. It 
can not be expected that the maker 
of a superior machine tool will neglect 
or refuse to sell it abroad because the 
result of its use will be to restrict the 
export market for a finished product. 
The contest narrows down ultimately 
0 one of comparative resources, 
economy in manufacture and skilled 
eaterprise in selling; and in all 
these, except the last, our country 
hae assuredly nothing to fear. With 
the most modern and effective 
machinery, the most efficient labor, 
ample capital, and an unequaled fac- 
tory system, the Republic, in the 
closing years of the century, fixes 
new standards in cheapness of pro- 
duction, and passes definitely from 


the rble of customer to that of com- 
petitor, 
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Cherry’s Testing Instruments. 


Two valuable but inexpensive test- 
ing instruments for both students 
and practical electricians are now 
being manufactured and sold by the 
Cherry Electric Works, 25 and 27 
Third avenue, New York city, at a 
very low price. ‘These instruments 
are a voltmeter reading from 0 to 10 
volts, and an ammeter reading from 0 
to 10 amperes. They are not toys 
because sold at alow price, but are 
scientifically constructed instruments. 
For amateurs and others experiment- 
ing with batteries, dynamos, motors, 
or using current for any purpose and 
to whom the standard instruments 
are too expensive, these will be found 
to be very valuable and trustworthy 
instruments. ‘These instruments are 
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now constructed in hardwood cases, 
which give them a very handsome 
appearance. 


ioc 
Boston Edison Company and Its 
Employes. 

The Massachusetts State Board of 
Arbitration and Conciliation gave a 
hearing last week on the application 
of the employés of the Edison Elec- 
tric Iiluminating Company of Boston 
for arbitration in the differences now 
existing between the company and its 
employés. ‘The petition stated that 
the complainants would give the board 
three weeks to render a decision before 
the men would strike. The board 
took the matter under advisement. 

as 
Another City to Have the Under- 
ground Trolley. 

The first underground trolley sys- 
tem to be installed in Brooklyn, 
N. Y., will probably be on the little 
road running on Montague street, 
from Court street to Wall Street 
Ferry. This is at present onerated 
by cable, but the Brooklyn Heights 
company, in whose system it is in- 
cluded, contemplates an early change 
to the unierground trolley. The 


change will cost, it is said, about 
$100,000. 


REVIEW 


EXPERIMENTS ON THE GLOW 
LASIP.* 





BY HIRAM 8S. MAXIM. 





It was, I think, ab,ut 18 months 
ago that a very clever American, 
whom I knew to be an important 
man in the electric light business in 
the states, came to me with what pur- 
ported to be a new and economical 
lamp. It was claimed that this lamp 
would save about one-third of the 
current. I think about six months 
were consumed in experimenting 
after the first call, before the lamps 
were actually brought to me in quan- 
tities to test. I purchased a quantity 
of lamps direct from the best known 
makers, and put the unew-lamps in 
competition with these, with the re- 
sult that the former proved them- 
selves to be slightly better as regards 
duration, but the new lamps gave 
more light for the energy consumed, 
the difference being about as 3% isto 4. 
The purchased lamps began to give 
out at 300 hours, and were not so 
long-lived as I had been led to be- 
lieve. Wishing to know how much 
current was consumed per candle- 
power, I had various lamps tested. 
1 also made inquiries at electric light 
stations. At Knightsbridge station 
I was informed that the average com- 
mercial lamps now in use required 
nearer six than five watts per candle- 
power, nothwithstanding that they 
claim four. [also found that there were 
some two and one-half-watt lamps for 
sale by various companies, but all of 
these were extremely short-lived. 
After testing the new lamps brought 
to me by the American, I decided that 
there was not enough in the invention 
to make it of any value, and com- 
menced a series of experiments my- 
self. 

I think it was last June that I put 
up a number of new lamps made on 
anew plan. One of them, on testing, 
was found to be less than two watts 
per candle-power, and it was not 
thought advisable to put this up to 
be tested. However, I put itin my 
library. It was found to be 42 candle- 
power. At the end of about two 
months it had gone up to 54 candle- 
power. It is still running, and at 
the las’, testing was 46 candle-power. 
This is the lamp that was seen by the 
American newspaper reporter, and 
the one which has been so much dis- 
cussed in the American press. While 
the light is still very strong, there is 
a slight discoloration observable in 
the glass, but it is of a transparent 
nature and does not seem to interfere 





*From London Lightning. 
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to any appreciable extent with the 
light. I have made a great variety 
of lamps, and it appears that a con- 
siderable saving is obtained by the 
changes which I have made. I know 
I can save 25 per cent; my experi- 
ments appear to show that I can even 
save 33 per cent. The filamert is 
manufactured and treated on a new 
plan, and a new form of combined 
mechanical and mercury pump 
quickly and cheaply produces a degree 
of vacuity which is, I think, con- 
siderably above that employed in the 
ordinary commercial lamps. So far 
I am quite able to make lamps of 2.5 
watts per candle-power and below, 
which last a long time without any 
appreciable diminution of light. The 
usual tests are 1,000 hours, though 
some have been tested 1,20v. 

The greater part of the filament is 
carbon, but the resistance and tenac- 
ity is increased by the addition of a 
compound consisting of several sub- 
stances. I have experimented with 
many substances. I know it has been 
said by those high in authority that 
no substance can be mixed with the 
filament of an incandescent lamp that 
can not be volatilized out of it. Later 
on I shall be pleased to submit some 
lamps and let the parties attempt 
to drive out the non-conducting 
material that they contain. Ido not 
think they will succeed. The new 
lamp promises so well that I have 
taken asmall shop,and am now getting 
ready to muke a quantity of the lamps. 
With new and improved apparatus 
I shall be able to make all my lamps 
as good as the best of them are now 
made. What has been done can be 
done again, and I see no reason why 
we should not put into the market a 
lamp which in light-giving power 
and lifetime wiil be considerably 
better than the best lamps now in 
the market. As far as patents are 
concerned, I presume it will take 
about half a dozen to cover the fila- 
ment and the system and appliances 
for making it and preparing the lamp 
for the market. No patents are com- 
pleted yet; they are only applied for. 
A great number of materials experi- 
mented with were found to be abso- 
lutely useless. ‘I presume we shall 
be selling lamps inside of six mouths 
—perhaps sooner. I would say that 
one of the new features of the lamp 
is that the filaments, before being 
mounted in w lamp are subjected toa 
much higher temperature than has 
heen heretofore possible. This, of 
course, has a tendency to prevent any 
change taking place in the filament 
after it has been mounted in the 
lamp. It will also be understood that 
it nly requires a very slight augmen- 
tation in the temperature in order 
very greatly to increase the light- 
giving power of lamps. 
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CHICAGO NEWS NOTES. 

We must congratulate our juvenile 
contemporary, The Telephone, on the 
new title page with which it enters its 
second volume. The change is a good 
one. 

From the activity in the literary 
department of the Western Electric 
Company, in the way of preparing 
cuts and illustrations, the new edition 
of the company’s catalogue, soon to 
be issued, will surpass anything of its 
kind. 

Mr. H. R. King, general manager 
of Cloos Electrical Engineering Com- 
pany, Milwaukee, ran down to Chi- 
cago fora day or two last week on 
business connected with the Cloos 
high-potential safety devices, which 
will be placed on the market at an 
early day. 

According to a newspaper report a 
vein of free electricity has been dis- 
covered in St. Louis, and anybody 
can have all the current desired if he 
would make the proper connections 
with the street railway tracks. In 
other words,the bonding of the tracks 
is said to be so poor, and such in- 
adequate return wires are provided, 
that favorably located gas and water 
mains form a better connection than 
the rails. Several owners of barber 
shops and occupants of basements 
have availed themselves of this con- 
dition of affairs to run small motors 
or to burn lights. A thing like this 
would be impossible in Chicago, and 
local electricians are expressing sur- 
prise that it is allowed to exist in the 


Missouri town. C. E. K. 
Chicago, January 29. 
: aime = 
LATE NEWS. 
The American Loan and Trust 


Company, of New York, on January 
29 procured from Justice Dunwell an 
order directing the sale of the fran- 
chise and property of the Geneva, 
N. Y., Brush Electric Light and 
Power Company. Continued and 
united opposition of gas magnates and 
kerosene oil dealers is said to have 
worked the destruction of the corpo- 
ration. Although a city, Geneva will 
hereafter be lighted by kerosene. 

A check for $1,009,000 was pre- 
sented last Saturday at the office of 
the New Jersey Title Guarantee and 
Trust Company and was promptly 
certified by J. E. Hulshizer, Jr., the 
cashier. ‘The check was drawn by 
Bernard M. Shanley, of Newark, 


N. J., against his personal account, 
and the money was to pay for the 
Newark & South Orange trolley road, 
which was purchased recently by Mr. 
Shanley, and is to be made a part of 
the Consolidated Traction Company’s 
system. 
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PERSONAL. 

Mr. T. C. Penington, of Chicago, 
secretary of the American Street 
Railway Association,was in New York 
city last week. 


Mr. Frank A. Rogers has resigned 
the general management of the Card 


with which Mr. Robinson is particu- 
larly familiar. 


Mr. Gustav Bissing, for many years 
principal examiner in Electrical Di- 
vision A of the United States Patent 
Office, has tendered his resignation to 
take effect on January 31, 1898. Mr. 
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Electric Company, of Mansfield, Ohio, 
after two years’ service. 


Mr. J. Frank Morrison, the well 
known electric light magnate of 


Baltimore, came up to New York 
city for a few days last week. 

Mr. Frank Hillis, of the well known 
electrical firm of Bagnall & Hillis, 
Yokohama, Japan, was among last 
week’s visitors to New York city. 

Among the prominent manufac- 
turers who attended the meeting of 
the National Association of Manu- 


Bissing will form a partnership with 
Mr. Joseph Lyons, a well known elec- 
trical expert and solicitor, for the prac- 
tice of patent law in all its branches. 
The new firm will have its offices in the 
McGill Building, 908 G street, N. 
W., Washington, D. C. The Exec- 
TRICAL REVIEW hopes that Mr. Bis- 
sing will enjoy full success in his new 
undertaking. 
a 
American Institute of Electrical 
Engineers. 

The 121st meeting of the institute, 
which was held at 12 West Thirty- 


first street, New York, on January, 
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facturers in New York city was. Mr. 
C. M. Wilkins, of Partrick, Carter & 
Wilkins, the well known Philadelphia 
electrical firm. 


Mr. Cyrus Robinson, formerly with 
the Ridgway Dynamo and Engine 
Company, has accepted the position 
of vice-president and engineer of the 
Hammond Manufacturing Company, 
of Portland, Ore. It is the intention 
of this company to adda branch to 
its present business,covering electrical 
equipments for mines, a line of work 


26, was devoted to a discussion of the 
question of standardizing generators, 
motors and transformers. The dis- 
cussion was opened by Mr. E. W. 
Rice, Jr., and was participated in by 
Messrs. Lozier, Kennelly, Wolcott, 
Hutchinson, Mosscrop, Lieb, Dunn, 
Coho, Pattison, Henshaw, Steinmetz, 
Mailloux and Osterberg. The appoint- 
ment of a committee to consider the 
question was suggested, and subse- 
quently the whole matter was referred 
to the council for such action as it 
may deem proper. At the meeting 
of the council in the afternoon thir- 
teen associate members were elected. 


Vol. 32—No, ; 


The Rushmore Multi-Voltage 
System. 


The only serious objection to the 
employment of large, slow-speed, 4, 
rect-current generators has be.) 
the lack of flexibility in distributig, 
for such machines. As heretofor: 
employed they will give their output 
at but a single voltage, and whey 
variable pressures are required it ha 
been necessary to employ boostersgnj 
rheostats. Few engineers have tp. 
lieved that a machine could be byj 
to mee* the requirements of servic, 
and compete with the standard single 
voltage machines in first cost gp) 
efficiency of operation. 

Some years ago Mr. S. W. Rugh. 
more, of the Rushmore Dynay 
Works, Jersey City, N. J., turned hi 
attention to the subject and afte 
much study and experimenting x 
discovered that, by properly distri. 
uting the current in the armatuy 
and controlling the excitation of th 
different poles, an ordinary multipolar 
generator could be made to deliver it; 
output at as many different and in. 
dependently variable voltages as ther 
are pairs of field poles, so that enc 
pair of poles with the adjacent section 
of the armature and pair of brushe 
constitute, as it were, a separate gen- 
erator with the voltage from each 
pair of brushes independently variabl 
from zero to maximum without the 
least mutual interference. 

Fig. 1 shows a four-pole two-circuit 
machine now on exhibition at the 
Rushmore Works, and Fig. 2 is the 
bar-wound armatureemployed. Thi 
machine is shown in connection with 
a special switchboard for showing 
all its various applications. Whe 
brushes of the same sign are cov 
nected together on a single circuit, 
the machine will deliver its entire 
output in the usual way. One pairo! 
brushes is shown connected to! 
water rheostat taking 125 amperes 
110 volts, while the other pair is cot- 
nected to the same water rheosti! 
through two smaller rheostats cor 
responding to the resistance of a pal 
of feeders to the circuit supplied bj 
the first pair. The voltage may lt 
raised on the second pair of brushé 
to as high as 150 volts to deliv 
another 125 amperes to the mall 
rheostat, thus meeting all the col 
ditions of a feeder and main systel 
with a loss of 40 volts in the feede! 
This arrangement is shown in Fig. + 

The machine is also shown carryitf 
one-half of full load on one pair?! 
brushes at 110 volts, while the othe 
pair is connected directly to the 
brushes of a separately excited eles 
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rator motor, and the motor is started 
and stopped and run at any speed in 
either direction under full load by 
simply vary!ng the electromotive force 
supplied to it by the dynamo, and, al- 
though this variation is all the way 
from 0 to 150 volts in less than two 

eonds, there is no interference with 
the lights on the other brushes. 

In connection with storage batter- 
ies, the machine may run in parallel 
with the cells at full load, and at light 
load one or more pairs of brushes may 
carry the load, as shown in Fig. 4, 
while the other pair is connected to 
the battery and the voltage raised to 
any amount for charging, thus dis- 
pensing with resistances. 
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times exceeds 50 per cent overload 
over the whole range of voltage. 

The principle on which the ma- 
chine operates is in some respects 
similar to that of the Rushmore multi- 
circuit are dynamo, described in the 
ELECTRICAL REVIEW,* which con- 
sists in collecting current from the 
armature in such a manner that the 
armature flux does not affect the 
strength of the poles under which the 
current is directly collected. ‘This 
is shown in Fig. 6, which illustrates 
the distribution of the armature flux 
in a four-pole machine, with ring 
armature, with current taken from 
only one pair of brushes, the field 
flux being omitted. In the diagram 
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Fic. 3.—RvUsHMORE’S FEEDER AND MAIN SysTEM. 


When the battery is employed to 
steady a fluctuating load, the cells are 
connected to one or more pairs of 
brushes, as shown in Fig. 5, and by 
means of series coils on the poles act- 
ing on the sections feeding the bat- 
tery, the battery will automatically 
charge and discharge to keep the load 
on the engine constant. 

The machine is shown operating as 
a motor-dynamo, taking current at 
one pair of brushes and running at 
constant speed and delivering current 
from the other pair, the voltage on 
the second or dynamo pair being 
varied from 0 to maximum by a rheo- 
statin the corresponding field circuit, 
thus, it is claimed, having all the ad- 





it is assumed that the total armature 
flux consists of but four lines; two of 
the lines will circulate across the face 
of S, under which the current is 
directly collected, while the other two 
lines will pass through N’ in a direc- 
tion to oppose the field excitation, 
then around the field rmg and 
through N’” in a direction to assist in 
its magnetization, thus completing 
their circuit. 

In this manner the effect of current 
in the armature, through the brushes 
A and B, is to weaken the pole N’ 
and, to a like extent, strengthen pole 
N”, while pole S’ is affected only by 
the cross magnetization, and pole S’, 
under which current is collected 


























Fic. 4.—RvusHMore’s PLAtn BATTERY System. 


vantages of a motor-driven dynamo 
with better efficiency and without the 
extra cost of two machines. 

In all the experiments the brushes 
are fixed and there is said to be no 
sparking, even though the current at 


for another circuit, is unaffected. 

When the loads on both pairs of 
brushes are equal, the distorting in- 
fluence due to one current is equal to 


*EvectricaL Review, July 21, 1897, page 29; 
August 1, 1897, page 55; September 8, 1897, page 115. 
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and neutralizes that due to the other, 
and there is then no interference, aud 
the machine acts exactly the same as 
if operated in the usual way on a 
methods of 


single circuit. Various 
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The Edison, Jr., Incandescent 
Lamp. 
Asa means of more fully demon- 
strating the rigidity of the filament 
that Thomas A. Edison, Jr., has at- 


























Fic. 5.—RvusHMORE’s DIFFERENTIAL BATTERY SysTEM. 


winding additional series, as well as 
shunt-opposing and compounding 
coils, on the affected poles to neutral- 
ize the effects of armature flux have 
been tried by Mr. Rushmore, but as 
there is no interference whatever with 
the proper working of the machine 
when currents are collected directly 
under only the unaffected poles, such 
devices have been discarded as unnec- 
essary in commercial work. 

With a lap-wound drum-armature 











tained in his new ‘‘E lison,Jr.” lamp, 
several tests have lately been made by 
him with lamps of low voltage con- 
nected with a circuit of double the 
amount of volts. Taking a 52-volt 
incandescent lamp, he connected it 
with a wire carrying 115 volts. 

The lamp burned for six minutes 
and 40 seconds in one test, and in 
another for 20 minutes, giving out 
an intense light almost brighter than 
that of an arc lamp. 




















Fic. 6.—DIAGRAM SHOWING DISTRIBUTION OF ARMATURE FLUX IN A Four-POLE 
RusHMORE DyNAmMo., 


the distribution of the armature flux 
is more complex, as the current col- 
lected from a single pair of brushes 
passes under both poles of each pair. 
All the poles of a four-pole machine 
are thus affected, but as the current 
from each pair of brushes strenthens 
one of its poles as much as it weakens 
the other, there is no interference. 
Thus the only requirement for adapt- 
ing common drum-type machines to 
this system is that the armature must 
be of a multi-circuit or lap-wound 
type now generally used in all large 
machines. 

Different pairs of brushes may be 
connected in parallel to meet the re- 
quirements of the different circuits, 
but before thus connecting, the dif- 
ferent pairs must be brought to the 
same potential. 


During the life of the lamp an 
average of 1,400 candle-power was 
shown on a 16-candle lamp. It is 
evident from the experiments made 


by Mr. Edison that he has attained a 
high state of perfection in his fila- 
ment. He is prosecuting his work in 
this line and hopes for additional im- 
portant results. 
a 

New York Police Telegraph Bureau. 
The new police telegraph bureau of 
New York city was instituted last 
week by the selection of Michael R. 
Brennan as superintendent and Ed- 
ward H. Murpay as his assistant. 
Frank C. Mason was made assistant 
superintendent in charge of the 
borough of Brooklyn. The board in- 


structed the superintendent to pre pare 
plans for the extension of the telegraph 
system throughout the boroughs. 
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Electrical Books — Practical and 
Elementary.* 

**Oh, that mine enemy would write 
a book !” is a wish that might not 
inaptly proceed from the thoughts of 
many a practical electrical engineer 
to-day, for, undoubtedly, were the 
said enemy to do so, it may be taken 
for granted that the work would be 
constructed upon the same lines that 
have now apparently become stereo- 
typed, and thus would arise the op- 
portunity for attack. Perchance 
from out of the resulting conflict 
might arise some truths that would 
impress themselves upon those who 
seek to impart their knowledge of 
electrical engineering to their less 
learned brethren. That the writers 
responsible for many existing treat- 
ises have not been assailed more often 
is possibly due to the imposing effect 
of the professional character and 
reputation that surround them, or it 
may be that they are fortunate enough 
to exist without enemies. 

Nevertheless. it is a fact that a cur- 
rent of opinion iscommencing to flow, 
which will, sooner or later—and the 
sooner the better—sweep away not a 
few prevailing opinions as to the 
proper manner of compiling the works 
required by the electrical engineer 
for the furtherance of his knowledge. 

Almost the first impression that 
one receives after studying a few of 
these books, both those recognized as 
standards and. others of less note, is 
that each individual author seems to 
arrogate to himself the honor of being 
the realer’s sole teacher of all the 
elementary facts regarding electric- 
ity. In the case of a work that is not 
only professedly, but actually, intro- 
ductory to the study of a subject, no 
objection of this nature can reason- 
ably be made. The majority, how- 
ever, while claiming on their title 
pages or in the prefaces to be ele- 
mentary, have, as a matter of fact, 
ceased to be so, long before the con- 
cluding chapter isreached. Ina very 
limited sense they may indeed be 
termed ‘‘elementary,” but for all 
practical purposes this description is 
misleading and affords no complete 
and real intimation of the nature of 
the contents. A work that, for ir- 
stance, discusses, amongst other 
things, the design of 500 kilowatt 
dynamos, the effects of self-induction 
in alternators or combinations of re- 
sistance, self-induction and capacity 
of transformer circuits, can not fairly 
be regarded as elementary, even 
though it also deals in its early part 
with the units of measurement or the 


*From the Electrical Review, London. 
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method of calculating horse-power. 
While it is true that instruction in 
first principles is necessary in order 
that a grasp of any branch of elec- 
trical science may be obtained, it does 
not follow that the beginner should be 
dragged through the whole range of 
electrical engineering in one volume ; 
and, conversely, the man who has 
passed the initial stages should not be 
expected to go over again and again 
work with which he already is con- 
versant. Some dayit will dawn upon 
a writer that the average engineer 
who seeks to enlarge his knowledge 
has gone through the electrical alpha- 
bet, and no more requires to repeat 
his letters than he does to learn his 
own name. Then all those points of 
information which at present seem to 
be included in the majority of works 
—the statements regarding the sup- 
posed natures of electricity, the de- 
scription of simple experiments from 
the rubbing of amber, or sealing wax, 
to that hoary-headed and inevitable 
old friend, the demonstration of 
the lines of magnetic force by 
means of iron filings on a card— 
these and the multitude of others will 
become incorporated into true ele- 
mentary works alone. Everything 
has its place, and there is just cause 
for complaint at the inclusion of 
these facts in works that subsequent- 
ly attain to heights quite above the 
reach, for some time to come, of the 
learner who is a learner from the be- 
ginning. 

The practice is to be regretted for 
more reasons than one. Even in the 
case of those who have justly earned the 
right to be regarded as the authors of 
standard works, it would undeniably 
be of benefit to their writings if a 
division into different volumes of 
elementary, middle, and advanced 
stages were made. ‘I'hus each course 
would receive more ample and ex- 
plicit treatment than is now practic- 
able, owing to the necessity of paying 
due regard to considerations of space. 

To the electrical engineer a tech- 
nical library of his own is an absolute 
necessity ; more often than not it is 
formed slowly, for generally the 
princely remunerations that are the 
rulein this, the richest country in the 
world, become in most cases attenu- 
ated almost to the vanishing point 
when the ordinary cost of living has 
been met, and consequently books can 
only be indulged in at infrequent in- 
tervals. Whenthe majority of works 
that in their main part are really 
helpful to the practical man, each 
contains from one to five, or more, 
chapters devoted to the simple ele- 


mentary principles of electricity be- 
fore proceeding to instruct in modern 
methods and applications (the matter 
that sells the book), an injustice is 
done to the purchaser, who has to 
take what he does not want, in order 
to obtain that which he does. It may, 
perhaps, be contended that one 
or two standard works on any 
theme contain practically all that 
the average man requires to know, 
therefore no real ground for objection 
to the inclusion of the introductory 
course exists, seeing that these are 
sufficient in themselves for instruc- 
tion in the subject they deal with. 

Admitting, for the sake of argu- 
ment, that it is not necessary to pos- 
sess more than this number, there 
still remains the fact that knowledge 
should be imparted in accordance 
with the needs of the learner. To 
assume a man’s complete ignorance 
of everything connected with elec- 
tricity because he asks for informa- 
tion on dynamo design or polyphase 
power transmission practice is noth- 
ing less than to offer him an insult. 
A writer on the derivation of lan- 
guage does not commence a treatise 
by instructing his readers how to 
spell, neither does the political econ- 
omist consider it necessary to first 
explain to his disciples the meaning 
of such words as ‘‘land,” “king” 
or ‘‘people.” And yet this is pre- 
cisely the kind of error that so many 
writers of electrical books commit 
to-day. With the classof works com- 
piled expressly for the use of the stu- 
dents of A, Technical College; or B, 
Engineering Institution, these re- 
marks are not now dealing. Such 
form a class to themselves, and exist 
for aspecified purpose that is distinct 
from the one under discussion. But 
in the case of those put forward for 
the use of the practical electrical en- 
gineer—the man who is engaged in 
handling, operating or manufactur- 
ing apparatus and plant—it is time 
that attention should be paid to 
actual requirements. 

The present mode of treatment 
would appear to be a survival of that 
past day when the various branches 
of electrical science were more or less 
in an embryo state—when, in fact, 
electricity was ‘‘in its infancy ”— 
and could be adequately dealt with 
between the covers of one volume. 
The advance of knowledge has already 
brought us specialized works; it yet 
remains to separate in these the ele- 
mentary portions from the more ad- 
vanced. With the accomplishment 
of this ‘‘consummation devoutly to 
be wished ” will come a satisfaction 
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to the young beginner, to the practi. 
cal man,and last, but not least, to the 
author. 

. a . 

Electrolysis of Buried Metals, 
To THe Epiror oF EvecrricaL REvIEw: 

Perhaps no other person has hgj 
the opportunity to study the questig, 
of electrolysis upon buried metals jy 
so many parts of the country which 
has been my privilege ; for this reagoy 
a word of opinion may not appear out 
of place. 

While I recognize the fact the 
many statements are overcolored, | 
am strongly impressed with the fact 
that municipalities and private com. 
panies, suffering from this ney 
trouble, do not, as a rule, sufficiently 
realize the fact. They allow the 
process of electrolytic decay to go m 
until the damage is so severe that er. 
pensive repairs have to be made. 

As a large proportion of the ele. 
trical engineers are interested ip 
power transmission, and as electrical 
papers are also interested in such 


matters, Iam not sure that both the | 
engineer and the electrical journal i | 


not underestimate the damage which | 
is quietly, but none the less surely, 
progressing from this cause. My 
reference to the Brooklyn Bridge in 
the paper read before the American 
Institute of Electrical Engineers, in | 
1894, was of the briefest character, | 
and yet should have been sufficient | 
to attract the attention of those who | 
were interested in that structure aud 
its preservation. 

If the anchorages are absolutely | 
dry I can see no reason why dange 
should exist there, even with current | 
now found upon the Bridge. On the | 
other hand, if the anchorages ar | 
damp, and particularly upon th| 
New York side, then unquestionably 
electrolytic corrosion is going on # 
this point. No one can deny the 
serious nature of corrosion at the 
anchorages or the importance of 4p 
plying a remedy. 

It may be difficult to determi: 
whether or not there is moistur 
about the anchorages; but, fo 
tunately,it is not absolutely necessa! 
to determine this, since proper prt 
vision for drawing the electric cur 
rents out of the Bridge would & 
comparatively inexpensive and woul 
overcome the danger. 

Sincerely yours, 
I. H. FARNHAY, | 
Electrical Engine! 
Boston, January 18, 1898. 
icicles 

The Delaware, Ohio, Street Rai: 
way has gone into the hands of 4 * 
ceiver. 
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Death from 230 Volts Alternating 
Current.* 

Four cases of death from electric 

shock, occurring in a single factory, 

in which the fatal pressure could not 





Fic, 1.—TELEPHONE LAMP. Fie. 2.— 
THEATRICAL LAMP. 
have exceeded 230 volts alternating, 
arereported in the ELlecktrotechnische 
heitschrift of December 30. ‘The 
name and nature of the works—ex- 
cept that it is a chemical factory— 
are purposely withheld by our con- 
temporary, but from the facts men- 
tioned it appears that the place, by 
the nature of the processes conducted 
there, was very damp, so that an ex- 
cellent contact between the body and 
earth would be nothing exceptional. 
Itisstated that the installation, which 
ison a 230-volt three-phase system, 
mesh-coonected, had been put upina 
thoroughly workmanlike manner, that 
tests had shown the insulation resist- 


A 





Fic. 3.—Batrery Lamp, Exact Size. 


ance to be high, and that at all events 
in three out of the four cases the 
pressure to which the victim was 
subjected did not exceed 115 volts. 
[t seems reasonable to suppose, how- 
ever, from the dampness mentioned, 
and from what we know of German 
methods of wiring, that in each case 


* From The Electrician, London. 
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the man must have experienced the 
full difference of potential of 230 
volts, for it is hard to believe that 
three, or perhaps four, fatal shocks 
at 115 volts occurred from the same 
wires within a period of 16 months. 
That 230-volt shocks were fatal in so 
many instances is strange enough, 
especially when it is remembered after 


of Trade fixed the low-pressure limit 
for alternating current at 250 volts. 

In the first instance the unfortun- 
ate man was standing on the ground 
bare-footed, and turning the winch 
to wind an arc lamp to the top of its 
post. A terminal of the lamp came 
in contact with the pulley at the top 
of the post, and the workman received 
a fatal shock. In the second case the 
victim leant out of a window and 
purposely caught hold of a wire out- 
side; in the third case, a wire had 


what careful consideration our ‘imi 


” Miniature Incandescent Lamps. 


The American Endoscopic Com- 
pany, of Providence, R. I., are the 
manufacturers of a very extensive 
and complete line of decorative and 
miniature incandescent lamps. Their 
products include surgical, dental, 
series, special series, and candelabra 
lamps, as well as X-ray tubes and 
| electrically lighted surgical instru- 
iments. In the accompanying illus- 
trations are shown several types of 
lamps made by this company. 

In Fig. 1 is illustrated a telephone 
lamp used for giving signals on tele- 
phone switchboards. These lamps 
are carefully made and have a long 
life. They take from 10 to 20 volts 
and from .1 to .14 amperes, giving 
from .2 to .5 candle-power. Fig. 2 
illustrates a theatrical lamp for bat- 
tery or series lighting. The prime 
advantage of this type of lamp is that 





Fie, 4.—SpeciAL SoOCKETLEss SERIES LAMP. 


become unscrewed, and its end came 
in contact with the unearthed pipe 
which contained it, the shock being 
received from the pipe; and, in the 
fourth case, contact appears to have 
been made with a faulty flexible 
conductor or lamp-fitting. Where 
deaths have occurred from low-press- 
ure shocks it has usually been consid- 
ered that they were due not to an 
exceptionally good contact alone, but 
that the weak state of the health of 
the individuals contributed consider- 
ably to the effect of the shock. We 
have here, however, actual experi- 
mental data, from which, with a few 
details as to the precise nature of the 
works, it should be an easy matter to 
decide if the processes carried on in 
the factory in question are such as to 
induce a state of health particularly 
susceptible to a stoppage of the heart’s 
action through shocks, or if the phe- 
nomena are to be ascribed merely to 
exceptionally good contacts. In either 
case the moral appears to be: Use 
earthed concentric water-tight systems 
of wiring and extremely low pressures 
in chemical works. 
=> 

The Smith Trolley Line, of 
North Tonawanda, N. Y., has been 
sold to Henry P. Smith for $50,000. 
The company will be reorganized and 
put on a good financial basis. 


it may be easily attached to any fabric 
simply by being inserted as a collar 
button. For battery circuits these 
lamps are made to take from six to 
eight volts, .75 of an ampere, giving 
one and two candle-power. For series 
lighting they take 14 volts, .33 of an 
ampere, and give off two candle- 
power. They may be used eight in 
series on 110 to 120 volts, and four in 
series on 50 to 60 volts. Fig. 3 illus- 
trates the company’s high-efficiency 
battery lamp, shown in the cut in its 
actual size. It is a one-watt lamp, 
uses from 6 to 18 volts, from one 
ampere to .6 of an ampere, and gives 
from 6 to 10 candle-power. 

In Fig. 4 is shown a special series 
lamp, which requires no socket nor 
receptacle. The illustration shows 
the lamp in full size. It was origin- 
ally designed for window decorations, 
Christmas trees, theatrical effects, or 
for any purpose where festooning 
would show to advantage. This type 
of lamp is easily handled, by simply 
connecting the wire terminals from 
one lamp to the other. They are 
said to be absolutely safe from short 
circuit, and may be used eight or 
nine in series on 110 to 120-volt cir- 
cuits. Each lamp requires, on an 
average, about one ampere of current. 
A series or multiple candelabra lamp 
of 12 candle-power is shown in Fig. 5 


79 


in its actual size. This lamp requires 
about .65 of an ampere. Fig. 6 
shows an eight-candle-power can- 
delabra flame lamp, using about .5 


ampere of current. 





Fic, 5.—CANDELABRA LAMP, Exact SIzeE. 


Lehigh Valley Construction Com- 
pany Assigns. 

The Lehigh Valley Construction 
Company, of South Bethlehem, Pa., 
filed in the St. Lawrence County, 
N. Y., Clerk’s office, on January 17, 
a deed of general assignment. Julius 
F. Workum, of New York, is named 
as assignee. ‘lhe company had asub- 





Fig. 6.—CANDELABRA FLAME LAMP. 
contract from the St. Lawrence Con- 
struction Company to do the work on 
the Massena, N. Y., canal for the St. 


Lawrence Power Company. The 
Lehigh Valley Construction Com- 
pany has filed a mechanics’ lien 


against the power company for $53,- 
060, claiming to have done $78,000 
worth of work in the last Summer, 
for which they had received $25,000. 
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New Telephone and Telegraph 
Companies. 


BOWLING GREEN, Ky.—The Park 
City Telephone Company is the name 
of a new company that is being organ- 
ized here and will at once commence 
the construction of new lines. 


LEXINGTON, Va.—The Lexington 
Telephone Company has been incor- 
porated, with W. S. Hopkins. presi- 
dent; N. C. Watts, secretary and 
treasurer, to manufacture apparatus 
and build telephone lines, but the 
principal power granted is the opera- 
tion of the exchange here and build- 
ing lines in Rockbridge County and 
elsewhere in Virginia; capityl stock, 
$5,000. 


Marion, N. C.—A telephone sys- 
tem 1s to be established. 





RANDLEMAN, N. C.—J. R. Betts 
and others will establish a telephone 
system. 


RocKLAND, Me.—The cable tele- 
phone and telegraph line between 
Rockland and Vinalhaven has been 
completed. 


MINNEAPOLIS, MINN.—TheSouth- 
ern Minnesota Telephone Company 
has been incorporated, with a capital 
stock of $30,000. The object of the 
corporation is to establish a system of 
telephone lines throughout Murray, 
Cottonwood and Pipestone counties, 
and, if desirable, to extend the line 
to other parts of Southern Minnesota. 
Incorporators: Chas. Webster, F. T. 
Follows, Thos. A. Way and T. A. 
Potter. 


WARTRACE, TENN.—A telephone 
system-is to be established. 


LEWISBURG, TENN.—A new tele- 
phone line is to be constructed from 
Lewisburg to Thick. 


Soutn Prttspure, TENN.—The 
Kast Tennessee Telephone Company 
has just completed an exchange at 
South Pittsburg. 


BEAUMONT, TEX.—The South west- 
ern Telephone and Telegraph Com- 
pany has been granted a franchise, 
and will establish a telephone system 
and exchange. 


New Orveans, La.—'The People’s 
Telephone Company will construct 
and operate a telephone system, the 
wires of which are to be laid under 
ground in conduits. 

Toccoa, Ga.—The Toccoa ‘T'ele- 
phone Company has been incorpo- 
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rated by John McJunkin, OC. H. 
Dance, L. P. Cook and others for 
constructing and operating telephone 
systems; capital stock, $5,000. 


Electric Light and Power. 


PHILADELPHIA, Pa.—The Phila- 
delphia Electric Light, Heat and 


Power Company has been incorpo- 
rated. The incorporators are G. R. 
Green, J. R. Embery, H. R. Bara- 
more, J. J. McCarthy and Henry 
Watts. 


SHEFFIELD, ALA. —The Muscle 
Shoals Power Company has been or- 
ganized, with ‘I’. L. Carter, president; 
C. B. Ashe, vice-president; J. R. 
Coleman, secretary and treasurer. 


CuLLMAN, ALA.—James E. Clarke 
is interested in the construction of 
an electric plant. 


COLVILLE, WasH.—The Colville 
Electric Light and Water Company 
has been incorporated with a capital 
stock of $60,000. The incorporators 
are Julius Pohle, Henry Oakes, W. 
B. Aris and 8. Douglas. 


ATLANTA, Ga.— The Atlanta 
Water Power Company applied for 
charter, with Henry B. Wilson, Em- 
erson McMillan, R. H. Smith and 
C. Emerson, to manufacture elec- 
tricity, etc. The company has options 
on land valued at $175,000, including 
three shoals, which will develop 
11,000 horse-power. 


ORLANDO, FLA.—B. C. Abernathy 
and others will probably construct an 
electric light plant. 

ELKIN, N. C.—The Elkin Electric 
Light and Power Company has been 
incorporated by Alex. M. Smith, 
Gilvin T. Roth and Hugh G. Cheat- 
ham, for erecting and operating an 
electric light and system ; 
capital stock, $2,000. 


powe r 


HARRISBURG, PA.—Mr. E. Mather, 
of this city, has been awarded the 
contract for the electrie light plant 
to be erected at Marysville. 


GLENS Fats, N. Y.—The Con- 
solidated Electric Company, with a 
capital stock of $10,000, has filed 
articles of incorporation. The di- 
rectors are EK. L. Ashley, E. J. West 
and Mrs. Elizabeth H. Ashley. The 
purpose is to furnish electricity for 
lighting and power in Fort Ann. 


LAUREL, Det.—The question of 
establishing an electric light plant at 
this place is being agitated, 

New Incorporations. 


BIRMINGHAM, ALA,—Articles of 
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incorporation have been filed by the 
United Electric Company; capital, 
$4,200. The incorporators are M. 
T. Stradford, H. B. Gray and F. E. 
Nabors. 


BALTIMORE, Mp.—The American 
Signal Company has been incorpo- 
rated, to manufacture automatic rail- 
road signals and electric devices. 
Incorporators: Henry E. Wilkins, 
John W. Buck, Hiram M. Buck and 
Robert Biggs, of Baltimore; Thomas 
C. Murray, of New York city, and 
Richard O’Toole,of Frederick County, 
Md. The capital stock is $10,000. 


BALTIMORE, Mp.—The American 
Heat, Light and Power Company has 
been incorporated by Arthur F. Spice, 
Percy B. McLaran, Nicholas P. Bond, 
Edward P. Hill and Nathaniel Z. 
Seitz, to manufacture machines for 
producing heat, light and power; 
capital stock, $100,000. 


CUMBERLAND, Mp.—The Cumber- 
land Improvement Company, capital- 
ized at $20,000, has been incorpo- 
rated. The incorporators are .J. 
Henry Holzshu, David P. Miller, 
Arthur H. Amick, Simon Rosenbaum 
and Robert R. Henderson. Thecom- 
pany is organized with a view to 
the development of Cumberland, in- 
cluding the building and operation of 
passenger railways. 

ALEXANDRIA, Va.—A charter has 
been granted to the Standard Cold 
Electric Light Company, the pur- 
poses of which are the construction 
and manufacture of electriclamps for 
dental and surgical use. The princi- 
pal office is in Alexandria and the 
capital stock is $100,000. Mr. John 
Boyd, of Washington, president. 


New Electric Railways. 


GRAND Rapips, Micu.—An elec- 
tric railroad is to be constructed. 


PapucaH, Ky.—A scheme is on 
foot to build an electric line from 
this place to Bandana, in Ballard 
County. 


WasnHineton, D. C.—The Capital 
Traction Company has obtained per- 
mission to make several extensions to 
its electric line in the city. 


BALTIMORE, Mp.—The UConsoli- 
dated Railroad Company has decided 
tu construct several extensions of its 
electric lines on Schroeder street and 
in the southwestern suburbs. 


Tipron, Inp.—Business men of 


this place have organized a company 
to construct and operate an electric 
railway from Tipton 


to Atlanta, 
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south, and to Windfall, north. ‘he 
road will be ready to operate by 
March 20. 

CUMBERLAND, Mp.—A. Flick, of 
Altoona, Pa., and John M. Burchinal, 
of Moundsville, W. Va., are securing 
the right of way for an electric line 
from Cumberland, through the Mary. 
land coal region, to Piedmont, 
W. Va. 

McKeesport, Pa.--McKeesport & 
Irwin Street Railway Company has 
been incorporated to operate a line 
from this place to Irwin ; capital, 
$120,000. 

Stanton, Micnu.—An electric ruil- 
way isto be constructed from Grand 
Rapids to Belding, Stanton, Crystal, 
Ithaca and Saginaw. 


Increase of Capital. 
Peoria, Itt.—The Peoria & Pekin 
Traction Company has increased its 
capital stock from $300,000 to $500,- 
000. 
aa 


Association. 


The addresses included in the 
Spring programme for 1898 of the 
Chicago Electrical Association are as 
follows: 

February 4, ‘‘ Electricity in Ship 
Building,” C. C. Mattison; February 
18, ‘‘ Electricity in Medicine,” E. W. 
Jewell; March 4, ‘ Relationship of 
the Hunter and Tesla Patents,” A. 
Miller Belfield; March 18, ‘The 
Autobiography of a Piece of Wire,” 
C. T. Gage; April 1, special paper by 
prominent engineer, to be announced; 
April 15, ‘The Electric Railway,” 
W. R. Garton; May 6, ‘‘ The Inclosed 
Arc Lamp,” J. M. Hollister; May 20, 
annual banquet. 

The meetings are held at 1737 
Monadnock Building, and the secre- 
tary is J. R. Cravath, 825 Monadnock 
Building. 


Bernstein Electric Company. 


Chicago Electrical 


The Bernstein Electric Company, 
of Boston, on the 20th inst. made an 
assignment to Gen. B. F. Peach, Jr., 
of Boston, as announced in the ELEc- 
TRICAL REVIEW last week. It is the 
assignee’s intention to continue the 
business and fill orders as promptly 
as possible. 

— 

The property and affairs of the Fox 
River, Wis., Electric Street Railway 
have gone into the hands of receivers. 
The road was built in 1894 and 
cost $265,000. The line runs to 
DePere, and also leases the Fort How- 
ard line. 
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The Montauk [lultiphase Cable 
Company, of 100 Broadway, New 
York, report a large number of in- | 
quiries regarding their new cable, and | 
that it is attracting considerable at- 
tention among the electrical engineers 
throughout the world. 

De Veau & Company, the well 
known manufacturers of telephones | 
and telephone supplies, have removed 
their office and factory to 27 Rose 
street, New York city, where they 
will have more commodious and 
larger quarters. Their telephone 
number is 5332 Cortlandt. 

The Newton Machine Tool 
Works, Twenty-fourth and Vine 
streets, Philadelphia, are the manu- 
facturers of the cold saw cutting-off 





machine illustrated in the ELEc- 
TRIcAL REVIEW for January 19. 
This firm are progressive manu- 


facturers of machine tools, and early 
realized the advantages of direct-con- 
nected electric motors for certain of | 
their machines. 

The agency for the ‘‘ Eureka” 
anti-friction metal has recently been 
taken by Fenton & Company, 39-41 

Cortlandt street, New York. This 
metal has been put to the most 
severe tests for its use in high- 
speed and heavy engines, dynamos 
and all mechanical bearings, and has 
been highly commended by many of 
the leading experts in the country in 
comparison with all other metals of a 
like nature. 


—_ 
The Electric Fan Season Opens. 
The Western Electric Company’s 
12-inch desk for 1898 
less current to operate it than is used 
by a 16-candle- 


fan requires 


power incandescent 


lamp. This economy over fan motors 
of the past three or four years shows 
a great improvement in mechanical 
detail as well as electrical design. 
The Western Electric Company will 
soon issue a 32-page fan-motor ecata- 
logue, listing direct and alternating- 
current fan motors, also battery fan 
motors, and those interested in fan 
motors should write for a copy of this 





catalogue at once. 
W: ANTED- 3usiness Man, who is 
also a fF chanical and Electrical 


Engineer, will be open to a position after 
February 1, as Manager of an Electric 
Lighting Plant ora Railway in any city of 
30,000 or more. In present position has 
incteased busitess nine ty per cent in past 
year, 
Address W. N. GRAY, 
200 Neave Buildiog, 
Cincinnati, O. 





| and Solicitor, 


LYONS & BISSING. 


MR. JOSEPH LYONS, Electrical Expert 
and MR. GUSTAV BISSING, 
| late Principal Examiner of Electrical Division 
A, U. S. Patent Office. announce the forma- 

of a partnership for the general 
ole of PATENT LAW, withits offices 
at the McGill Building, WASHINGTON, 
D. ¢ 





TO SELLING AGENTS 
A new company recently organized and at pres 
ent engaged in equipping extensive and modern 
plant for the manufacturing of a large line of new 
and improved machinery for heavy steam plant 
work, desire to open correspondence with selling 
agencies, and dealers of experiencein water-tube 


| boilers, engines or electrical machinery, who are 


desirous of either adding to their present business 


| or of making changes looking to more profitable 


connections. Everything offered by this company 
will be a distinct advance in efficiency and general 
merit over anything now on the :arket, and the 
new features by which such ends are attained will 
be entirely original. Fu'lest investigation solicited. 
Address, Box 438, Marion, Ohio. 





7° CONTRACTORS—Sealed proposals 
for furnishing the materials and _per- 
forming the labor required and necessary 
for the electric wiring and fixtures for Cot- 
tages Nos. 4,5 and 6, of Group ‘‘ D,” at 
Central Islip, N. Y., and for furnishing the 
materials and performing the labor required 
and necessary for the consolidation of the 
electric lighting plants at the New Power 
House at Ward’s Island, N. Y., for the 
Manhattan State Hospital, may be sent by 
mail or delivered in person up to 4:30 P.M., 
on the 3d day of February, 1898, to Henry 
E. Howland, Esq., President of the Board 
of Managers, No. 1 Madison avenue, New 
York city, at which time and place the 
Board will receive and open all proposals. 

Drawings and specifications may be con- 
sulted and blank forms of proposals obtained 
at the office of the Board of Managers, No. 
1 Madison avenue, New York city, and at 
the office of I. G. Perry, Architect, in the 
Capitol at Albany, N. Y. Separate pro- 
posals under each specification must be 
made and each bid must be enclosed in a 
separate eavelope, and indorsed, respect- 
ively, ‘‘ Proposal for electric wiring and 
fixtures for Cottages 4,5 and 6, Group 
‘D,’ Central Islip,” and ‘* Proposal for the 
consolidation of the Electric Lighting plants 
at Ward’s Island.” 

GEORGE E. DODGE 
Secretary Board of Managers. 





DIRECT-READING AMMETERS 


OR —— 


VOLTMETERS, 


» Like cut, reading from 0 to 10, 
at $1.50each. 0-25 at $5.00 each. 


Cherry Electric Works, 


26 &27 3dAvenue, NEW YORK. 


Telephone 
Users (INTENDING) 


are reminded that the next 
quarterly issue of the TELE- 
PHONE DIRECTORY will go to 
press on March Ist. To obtain 
the advantage of listing in this 
issue of the directory it will be 
necessary to make contracts 
during the present month. 

NEW Y —s TELEPHONE Co. 


NTRACT OFFICES 
18 Cortlandt, 15 De y. 952 Broadway ,115 W. 38th. 
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Ten Years 
of Electric Railways. 


On Wednesday, February 2d, 


e £oening Post 


will publish an able art cle 


By GEO. H. GUY, ESQ., 


on the growth and development of Electric Street 
Car Systems. In view of the fact that just ten years 
ago the first electric car was run in Richmond, Va., 
this article will be found most interesting to all 
interested in electrical matters. 


The Foening Post 


Broadway ani Fulton S‘reet, New York. 
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= HOUSE GOODS 186T. 


OUR SPECIALTY. 


PARTRICK, CARTER & WILKINS 


125 SOUTH SECOND STREET, 
PHILADELPHIA. 


GENERAL SUPPLIES 


1698. OF ALL KINDS. 
Pee eee Te ee ee ee ee ee | 


Mrbrebredeedeeteedeeteeteetenteetontententente 
Hachacfasfe fe spe sfesfesfesfesfesfesfesfosfeR 














RUBBER COVERED 


WIRES AND CABLES 
FOR EVERY SERVICE. 


For Underground, Aerial and Submarine 
use, “Safety” wires and cables have the in- 
dorsement of some of the largest users in the United States. 
Write for our booklet containing the experience of users. 


| 
| THE SAFETY INSULATED WIRE & CABLE CO., 
| 








225 to 239 West 28th Street, New York. 
| LEONARD FP. REQUA, General Manager. 
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lectrical.... 


on 
en [Patents. 


[Spec reported for this journal by E. 8. 
Duvall, solicitor 01 patents, Loan and Trust Build- 
ing, Washington, D.C. Copies of any patent may 
be secured for 10 cents each.] 














ISSUED JANUARY 25, 1898. 

597,782 Telephonic installation; G. Rit- 
ter, Stuttgart, Germany. 

597,785 Apparatus for telephone switch- 
boards; C. &. Scribner, Chicago, II. 

597.786 Telephone circuit; C. E. Scrib- 
ner, Chicago, I!!.—In combination, a source 
of telephonic undulatory current and a re 
ceiving instrument therefor, in a closed 
conducting circuit, two windings of a re- 
peating coil serially included in the circuit, a 
conductor including a condenser in shunt of 
the windings of the repeating coil, and a 
bridge uniting the points of junction of the 
windings of the repeating coil with the 
other side of the circuit. 

597,787 Apparatus for telephone switch- 
boards; C. E. Scribner, Chicago, II. 

597,790 Electric cable; W. S. Smith, 
London, England—An electric cable of in- 
sulating material, formed with a central 
longitudinal air space and with two or more 
wires imbedded at distances apart in the 
insulating material near the inner circum- 
ference. 

597,799 Electric railway; E. C. Crocker, 
Bridgeport, Ct. 

597,816 Armature winding machine; C. 
Eickemeyer, Yonkers, N. Y. 

597,848 Trolley; G. A. Hall, Portland, 
Me.—In a trolley, the combination with the 
curved roller stock, of the roller having an 
axle, the ends of which lie flush with the 
outer surface of the stock, spring plates 
secured to the stock to overlie the ends of 
the axle, and lugs with which notches in 
the end of the plate engage. 

597,855 System of electrical distribution; 
Hl. Linton, Altoona, Pa. 

597,830 Electric furnace; W.S. Horry, 
Sault Ste. Marie, Mich. 

597,891 Electrically-actuated lock for 
bicycle racks; J. Erickson, Chicago, 1].— 
In a lock of the class described, a combina 
tion of a locking mechanism, an alarm 
mechanisin, a relay arranged to control the 
alarm mechanism, and a normally-closed 
electric arranged to control the relay. 

597,917 Recording door lock; 
Smith, Torrington, Ct. 

597,945 Electric furnace; C. E. Bradley, 
Avon, N. Y. 

597,965 Coin-controlled machine; H. 
Emeis, Salt Lake City, Utah. 

597,979 Electric switch; J. E. Hinds, 
Syracuse, N. Y.—In an electric switch, the ' 
combination of a base to which the switch 
terminals are secured, a blade for closing 
the circuit between the terminals, and a 
back or support consisting of a slotted tube 
to which the blade is removably secured. 

597,981 Stamp-canceler and post-marker; 
S. R. Holmes, Frankfort, Ky. 





E. L. 


T 
. 


597,985 Electric meter; G. Kapp, Ber- 
lin, Germany. 
598,001 Electric switch: J. R. Newell, 





Titusville, Pa.—A pivot bar of insulating | 
material, conducting plates at each end of | 
the bar, spring plates at each end of the | 
bar having outwardly-turned upper ends, a 


bin in the bar adopted to engage holes in 
the spring plates and means for spreading 
the plates and depressing the bar. 
598,033 Electric signaling device; E. A. 
Stout, Jr., Philadelphia, Pa. 
598,049, 598,063 Electric burglar alarm 
system; C. Coleman, Chicago, III 
--- 
Business Prospects in 
the West. 
[From the Western Electrician 
The manager of one of the great 
electrical companies, being asked to 
give his views on business, said : 
‘*The business for the past year 
with us has been infinitely better in 
all respects than in the two years 
previous. We have sold more appa- 
ratus and have received promptly our 
pay therefor. Isolated electric light 
plants and local companies are being 
enlarged throughout the country. 


Electrical 


Baltimore Office, Equitable Building 





We hardly know of an electric light | 
company that has not some plan, def- | 


initely or indefinitely formed, for 
rebuilding its station and increasing 
the amount of its apparatus and put 
ting its properties in better condition. 
The above, of course, means a large 
amount of business for us and for 
others. Capital, however, is much 
more timid than it was in 1892, but 
if the ‘powers that be’ in Washington 
give the country a rest and do not 
agitate capital by tariff, financial and 
other useless legislation, capital will 
get over its scare, and a large amount 
of it will be invested in electrical 
industries of every kind and descrip- 
tion. 

‘* We have great confidence in the 
administration, believe that it under- 
stands thoroughly what is best for the 
interests of the country, and that 
great wisdom will be displayed in 
giving us a conservative government. 
If this be done, then nothing in the 
past will be equal to the development 
of the electrical’ business during the 
next two or three years.” 


PATENTS. 


TRADE MARKS. DESIGNS. COPYRIGHTS 


GAN YOU OBTAIN A PATENT ? 


Send me a model or drawing of your inaven- 
tion, and a description, and I will examine same 
and advise you promptly. My fees are moderate 
in all Patent matters, and I can obtain a Patent 
in the shortest possible time. 

All patents taken out through me are given 
——— notice in the leading journals of the country, 
thus bringing same widely before the public without 
cost to inventor. 

Rererences: ‘Electrical Review,’’ New York; 
Paul Cromlein, Teller Lincoln National Bank, 
Washington, D. C.; Judge Geo. D. Parker, Berkley, 
Va.; Second National Bank, Washington, D. C.; 
E. K. Leech, U. 8S. Mint, Philadelphia, Pa.; W. F. 
Newell, Manager and Secretary Water Works, 
Olympia, Oregon. 


EDW. S$. DUVALL, 


Solicitor ot Patents, 








Loan and Trust Bidg., 
WASHINGTON, D. C. 








USE THE BEST. 
John Weldon’s Hand-made CLIMBERS. 


JAMES S. BARRON & CO. 





» Selling Agents, 


24-30 Hudson St., New York. 





J.C. WHITE & COMPANY, 


Incorporated, 


ENCINEERS, CONTRACTORS. 


Successors to White-Crosby Company, 
and J. G. White & Co., 


No. 29 BROADWAY, NEW YORK, N. Y. 





TECHNICAL 50 CENTS 
EDUCATION A WEEK 
For $2 down and $24 month, we give AN EDUCATION in: 
. ‘ ELECTRICITY am 
Steam Engineering; echanica o yivi >. 
Kuginetsings Rofries ration; eoataies 3 " siuing: fe =8 
Architectural, or Mechanical 


Drawing; Surveying £ 
sud M&pping; Sanitary Plumbing; Architecture; f 
sheet Metal Pattern Drafting Prospecting; F 
Hookkeeping; Shorthand English branches. § 
“study GUARANTEED 
weatudy NTEED SUCCESS. 
Ve have helped thousans to betier positions, 
Circular Free; State subject you wish to Stun, wweltidiom 
International Correspondence Schools, Lox 1008,Scranton, Pa. 











McINTIRE’S PATENT 


CONNECTORS AND TERMINALS. 


Special Connectors for Harp-Drawn CoPpPER 
IRE, All Sizes. 
Fused Wire, Fused Links and Strips. 


fhe C. MCINTIRE C0., 13 & 15 Franklin Street, 


Newark, N. JjJ- 





ww. R.OS TRANDER & CO. 
22 DEY STREET, 
Manufacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS. 


Electric and Mechanical Bellis. 


FACTORY, : ; 


GORDON PRIMARY CELL 


BROOKLYN. 

The increasing popu- 
larity of the Gordon 
Primary Cell ee | | 
the Fire Alarm and | 
Police Signal Service 
of the leading cities, 
the railroad, telegraph 
and telephone com 
panies, and the gen- 
eral adoption of our 
steel enameled cell 
for gas-engine, launch 
and marine service at- 
test most highly to its 
merit,efficiency adapt- 
ability and economic 
features. 

If you wish to read 
the testimonials in its 
behalf, and learn its , 
full description, kindly | 
apply for circular and price-list, to | 


GORDON-BURNHAM BATTERY -CO., 


83 to 86 WEST BROADWAY, NEW YORE CITY. | 


a TEL @ HAS BEEN MAKING | 
fee TELEPHONES 
WPF SERVICEABLE AND FULLY GUARANTEED 


- CIRCULARS FURNISHED. - 


VIADUCT ELECTRIC C 


BALTIMORE.MD.U.S.A._| 





Send for Illustrated 
Catalogue. 













































hood Telephone Books, 


‘THE ELECTRIC TELEPHONE,” 
BY EDWIN J. HOUSTON AND A. E. KENNELLY, 

The authors h+ve prepared this book in the hope 
of enabling those who are not trained in electro. 
technics to understand the main principles ang 
method of operation of the telephone systems of 
to-day. 

Price, $1.00. 


‘“TELEPHONES, THEIR CONSTRUCTION 
AND FITTING,” 
BY F. C. ALLSOP. 

Description of Receivers, Transmitters, Switch. 
boards, Complete Instrument Switches and Switch. 
boards, krecting Telephone Lines Overhead Wires 
megaman Connecting, Testing for and removing 

‘aults. 


256 pages. Illustrated. Price, $2 00. 


““ TELEPHONE LINES AND THEIR PROPER. 
TIES,”’ 


BY J. W. HOPKINS. 


Contents: Design and Construction of City 


Lines. 
Underground Work. 
Long-Distance Lines. 
Wire, Insulators, Exchanges, Switchboards, 
The Propagation « f Energy. 
The Telephone Current. 
Measurement. 
Properties of City Lines, Cables, Etc. 


Price, $1.50. 


‘MANUAL OF TELEPHONY,” 


BY W. H. PREECE AND ARTHUR T. STUBBS 
Price, $4.50. 


“THE TELEPHONE,”’ 
BY A. E. DOLBEAR. 
Price, 50 Cts. 


“THE PRACTICAL TELEPHONE HAND 
BOOK,” 


BY J. POOLE. 
Price, $1.00. 


A thoroughly practical manual of moderate size 
and cost, describing the latest development of the 
subject. 


‘* TELEPHONE HAND BOOK,”’ 


BY H. L. WEBB. 
Price, $1.00. 


‘““TELEPHONE TROUBLES AND HOW T0 
FIND THEM,” 


BY PROF. C, H. HASKINS. 


A Complete Hand Book for Telephone Inspectors. 
Price, 75 Cts. 


Copies of above books sent to any address on 


receipt of price. 


ELECTRICAL REVIEW PUBLISHING CO., 
41 Park Row, NEW YORK. 


A. L. BOGART CO. 


SuccEssORS TO 
A. L. BOGART, 


w ELECTRIC GAS- 
LIGHTING SPECIALTIES 


50 East 20th Street, 
NEW YORK. 

















=MAGNETS= 


TELEPHONE INDUCTION COILS, RINCER 
AND BRIDCE BELL MACNETS, DROP 
MACNETS, Etc., Etc., also 


GAS LIGHTING SPARK COLL 


THE VARLEY DUPLEX MAGNET CO., 


138 Seventh Street, Jersey City, N. Jd. 
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it MONARGH ENGINE-STOP 
0 SPEED-LIMIT 


Protection to Life and Property 


SAFE OWI SUR 


No Connection with the Governor 


WE CLOSE THE THROTTLE 


Especially is this Device 
THE-MONARCH ENCINE-STOP. Interior View. INDISPENSABLE to the Engines of 


ELECTRIC LIGHT AND POWER STATIONS 


|x IS WELL KNOWN, when the fuses blow, caused by a Heavy 


Short Circuit in the line, thereby suddenly relieving the Engine 














j= 
= 
| — | 


of its load, great danger from Racing is imminent; many -bad acci- 
dents, due solely to this cause, entailing much damage to life and 
property, are matters of record. 

The use of the Monarch Stop and Speed-Limit  abso- 
lutely controls the Engine automatically, and prevents racing unde) 
any circumstances. By this device, also, the Engine ean be shut 


down from any portion of the plant, by the use of Electric Buttons. 


BEST OF TESTIMONIALS 
FURNISHED........ 


Write for Descriptive, Illustrated Catalogue. Just Out 


"CELE; 


nulacturing (0 





~~ “See a 


WATERBURY, CONN, AUTOMATIC SPEED-LIMIT. "~~ > s 2's 


i 
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ELECTRIC stacer‘eanway COMPANIES 


a more profitable business open. 


with S-C apparatus. 


THE BEST INVESTMENT of the decade. 


NO RENTAL. NO EXPENSE. 


TELEPHONES. 


THE HICHEST CRADE ONLY. 
TALK ANY DISTANCE. 
LAST A LIFETIME. 


rapid to operate. 
CWITCHBOARDS durable and reliable. 
any size exchange. 
TOLL LINE equipment unequaled. 
ALL GOODS FULLY PATENTED—NON-INFRINGING. 


GUARANTEED INDEFINITELY. 


Get catalogue and learn patent situation. 


STROMBERG-CARLSON TEL. MFG. CO., 


76-82 W. JACKSON ST., CHICACO, 


is 
LONG-DISTANCE. Co. 8S. A. 








Et E: 


Telephone Hand-Book, 


BY HERBERT LAWS WEBB. 








(46 PACES. 138 ILLUSTRATIONS. 





CONTENTS: 


Chapter 1. The Invention of the Telephone.—Chapter 2. Sound Waves, Articu- 
late Speech.—Chapter 3. [Electric Telephony. The Bell Telephone.—Chapter 4. Tne 
Microphone.—Chapter 5. Current Induction. Electro-Magnetic Induction.—Chapter 6. 
The Induction Coil: Its Use in the Telephone Transmitter.—Chapter 7. The Com- 
= Telephone Circuit.—Chapter 8. Magnet Telephones.—Chapter 9. The Bell 

elephone Receiver.—Chapter 10. Other Forms of Magnet Telephones.—Chapter 11. 
The Gower, Ader and D’Arsonval Receivers: Mercadier’s Bi-telephone.—Chapter 12. 
The Siemens, Kotyra, Neumayer and Bottcher Receivers.—Chapter 18. Carbon Trans- 
mitters.—Chapter 14. The Blake Transmitter.—Chapter 15. The Long-Distance Trans- 
mitter.—Chapter 16. The Solid Back Transmitter.—Chapter 17. The Berliner 
Transmitter.—Chapter 18. The Cuttriss Transmitter.—Chapter 19. Various European 
Transmitters.—Chapter 20. The Efficiency of Carbon Transmitters.—Chapter 21. 
Batteries for Telephone Work.—Chapter 22. Open Circuit Batteries. —Chapter 23. Closed 


| 





Circuit Batteries.—Chapter 24. The Practical Management of Batteries.—Chapter 25. | 


Magneto Bells.—Chapter 26. Automatic Switches.—Chapter 27. Telephone Line 
Construction.—Chapter 28. Metallic Circuits.—Chapter 29. Underground Wires.— 
Chapter 80. Lightning Arresters.—Chapter 31. Inside Wiring.—Chapter 32. Installa- 
tion of Telephone Instruments.—Chapter 33. Inspection and Maintenance.—Chapter 34. 
The Condenser: Its Use in Telephony.—Chapter 35. Electro-Magnetic Retardation.— 
Chapter 36. Exchange Working.—Chapter 37. Small Exchanges.—Chapter 38. Party 


Lines: The Bridging Bell.—Chapter 39. Long Distance Telephony.—Chapter 40. | 


Duplex Telephony.—Chapter 41, Simultaneous Telegraphy and Telephony,—Appendix. 


A PRACTICAL UP-TO-DATE BOOK. A TIMELY WORK. 


Price, $1.00. Postpaid. 


Senp Your ORDERS TO 


ELECTRICAL REVIEW PUBLISHING COMPANY, 


TIMES BUILDING, 41 PARK ROW, NEW YORK. 


TAKE OUR ADVICE 


| Before purchasing apparatus 
PUBLIC TELEPHONE SYSTEM ecquippea te NEW TELEPHONE PLANTS, 


We act as your agents in selecting and purchasing the BEST 
in the market ; also prepare plans for new construction 
and extension of existing plants. 


TELEPHONE ENGINEERS 


ANDREWS-RYAN 60. 


620 Atlantic Avenue, Room 212, Bennett Building, 
BOSTON. NEW YORK CITY, 


WE DO NOT MAKE ANYTHING IN THE TELEPHONE LINE. 





HICH-GRADE APPARATUS, 
LOW INTRODUCTORY PRICES, 
EASY TERMS, are our 
STEPPING STONES TO POPULARITY 
AND FUTURE PROFIT. 


Mi GRESGENT Thbtr 


IS A STRICTLY UP-TO-DATE MACHINE. 


WRITE FOR DESCRIPTIVE PRINTING. 


PENNSYLVANIA ELECTRIC COMPANY, MARIETTA, i 


CARBON SPECIALTIE} 


Battery Cylinders, Telephone Transmitte 
Carbons, Carbon Brushes and Electrit 
Light Carbons. 


SOLAR CARBON & MANUFACTURING CO. 


339 FIFTH AVENUE, PITTSBURCH, PA. 














JUST ISSUED. 


No.9 CATALOGUE, 


304 pages. Senton receipt of rocts. To THE TRADE, FREE. 


No. 5 PAMPHLET, 


100 pages. Contains full line of Bicycle, Photographic 
and Electrical Novelties, free upon application 











MANHATTAN ELECTRICAL SUPPLY COMPANY, 


32 Cortlandt Street, New York. 
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Clyde Line Excursions. 
NEW YORK TO 


FLORIDA 


RETURN, 


Including Meals and 
Accommodations, 


$35.30 


Intermediate, Round 
rip. 


$43.30 


First-Class, Round 
Trip. 


$3.75 additional in- 
cludes Round Trip 
on the 


Beautiful 
St. Johns River 


Full particulars 
and Beautifully Li- 
lustrated Booklet in 
regard to ‘Florida 
and the South” 
Depart- 





THE AMERICAN BELL TELEPHONE GOMPANY, 
125 MILK STREET, BOSTON, MASS. 





This Company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 
November 17, (891, for a combined 
telegraph and telephone, covering al! 
forms of microphone transmitters or 
contact telephones. 











mailed free upon application to P. 


ment, 

W. H. Henperson, G. E. P. A., 5 Bowling Green, N.Y. 

: >» LANE, N. E. A., 201 Washington Street, Boston, Mass. 
W. H. WarsurTon, G. T. P .. 5 Bowling Green, N. Y 

T. G. Eerr, Traffic Manager. 5 Bowling Green, N. Y. 

| We. P. ClypE & Co., General Agents, 5 Bowling Green, 
| N. Y.; 12 So. Delaware Ave., Philadelphia, Pa. 








RIDGE 


| 





UILDING 


OUR CATALOGUE 





OF THREE HUNDRED PAGES ILLUSTRAT 
ING AND DESCRIBING A LARGE NUMBER OF 


BRIDGES Designed and 
BUILDINGS baw - A ol 
AND ROOFS Graton 


THE BERLIN IRON BRIDGE CO. 


o~& EAST BERLIN, CONN. 


ELECTRIC CONDENSERS. 


Wm. Marshall, Manufacturer. 
STANDARDS A SPECIALTY 


709 Lexington Avenue, New York. 














WESTERN TELEPNONE GONSTRUGTION GO. 


CHICAGO, XIX:Ks. 


TELEPHONES AND SWITCHBOARDS. 


Largest Manufacturers of Telephone Apparatus, Exclusively, in the United States. 


The United States Patent Office Use our Apparatus, 





| MAGNETO BELLS. 


HIGH GRADE NON-INFRINGING APPARATUS. 


LARGEST MANUFACTURERS OF TELEPHONES AND ACCESSORIES IN THE U.S. 

Our new Express System is adapted for use in both large and 
small exchanges, our Express switchboard is a new departure 
and possesses original features, being the most rapid switching 






Etectricali Supplies. 


Send Stamp for Catalogue of Prices. 


All Kinds and Parts of Telephones. 





MIANUS ELECTRIC CO., 


MIANUS, CT. 





apparatus ever devised. 

SELEF-RESTORING DROP. 
SELF-RESTORING RING-OFF. 
RAPID RINGING DEVICE. 


Drops mounted in non-inductive metal shell, combined drop 












342 Dearborn Street, 
CHICAGO, ILL. 





and jack in self-contained hard rubber case, can be removed and 
replaced in board in one minute without disturbing connections, 
Each drop indicates as to whether line is working pr perly. 


WILL PAY A DAILY DIVIDEND IN QUALITY OF SERVICE RENDERED. 


OUR AMERICAN SOLID BACK AMPLIFYING TRANSMITTER 


Is the most powerful instrument yet produced. Especially built for 
Long and Severe Lines, and for volume of voice transmission, distinct- 
ness of articulation, exact reproduction of voice and durable qualities 
= is unequaled. 


Manufacturers of full line of devices of high efficiency adapted to 
Mret special requirements of service, including the best Bridging In 
struments and Repeating Coils on the market. | 


OVER 350 FLOURISHING EXCHANGES EQUIPPED. 





FarR TELEPHONE AND CONSTRUCTION SuPPLY Co... 





We Manufacture 
all Kinds of 
Telephones and 
Supplies at 
Wholesale Prices, 








PROTECTION GUARANTEED TO PATRONS. 
EXPERT ADVICE FURNISHED. 





Correspondence solicited, address 


American Electric Telephone Co., 
Nos. 171-173 So. Canal Street, 
CHICACO. 


it, Commerce Building, Space 11, Tennessee Centennial Exposition, Nashville. 
awarded, Cotton States and International Exposition, Atlanta, 1895. 


THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY, N. J. 
Office, Boom 1206 Bowling Green Offices, 11 Broadway, N. 7. 


Creosoted Lumber, Underground Conduits, 


Medals 
felegraph Poles, Piling and Ties Furnished. 


See our ex 





ROYCE & MAREAN, 


DEALERS IN 


Electrical Supplies 
WASHINGTON, D. C. 
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“ INCREASE YOUR BOILER EFFICIENCY 


BURN THE CHEAPEST GRADES OF COAL 
J REDUCE COST OF LABOR IN YOUR BOILER-ROOM a 
| Equi ANNOYING YOUR NEICHBORS WITH SOOT AND SMOKE ( 
| Equip YOUR FURNACE TO BURN ANY GRADE OF COAL J & 
| i 
| 
\ 
[ 
) ©@ 


BECOME INDEPENDENT OF THE COAL MARKET 


WHEN THE AMERICAN STOKER 


IS SOLD UNDER GUARANTEE TO DO ALL OF THiS. 
=e 


The American Stoker is self-contained 
and complete in itself; no danger of working parts 
getting out of alignment, due to settling or warping of 
fronts “or furnace parts. Has no rocking, shaking or 
sliding grate bars to burn out or get out of order. 
Has no mechanical working part in contact with the 
fire. 


=e 





THE AMERICAN STOKER COMPLETELY ASSEMBLED AND READY FOR INSTALLATION. 


THE AMERICAN STOKER CO. takes pleasure in announcing to its many friends and 

REMOVAL NOTICE patrons that their offices, formerly located at DAYTON, OHIO, have been removed 
5 to more convenient and commodious quarters in the CARFIELD BUILDING, 

26 COURT STREET, BROOKLYN, N. Y., where, with increased facilities, 


ADDRESS ALL COMMUNICATIONS TO they will be able to serve their patrons even better than in the past. 
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THE AMERICAN STOKER CO., - Carfield Building, Brooklyn, N. Y. 
WWI VV VV VV VIII III 
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HAR HAW ven MOM ROBBER HTT PERCH SHIT 
SSS OTH BEST. “Sn ae YONKERS, N. Y. | 


STATIC = RAY MACHINES | ‘How did you learn the addresses on this page? Tell | : 


FOR ALL KINDS OF | the advertiser WHEN YOU WRITE to him. 
X-Ray and Therapeutical Work. 



































| 
| 


a “The Elements of Electric Lighting,’ 


Special Machines built to order | Renate 











Ruhmkorff Coil Outfits, Crookes Tubes, Fluoro- | 
scopes, Photo Screens, and a ‘complete E s ECT R I Cc G E N E R ATI O N 5 M E AS U R E M E NT, 


line of X-Ray apparatus. 

Our new Screens and Fluoroscopes are } STO R AG E AND D I ST R I B U T I O N . 
absolutely NoN-PHOSPHORESCENT, superior By Philip Atkinson, A. M., Ph. D. 
to tungstate of calcium and do not dete- 


riorate. 


Send for Catalogue No.8. | Ninth edition, fully revised and new matter 


added. Price, $1.50. 
SWETT & LEWIS COMPANY _ : 
Successors to G. A. FREI & CO., ELECTRICAL REVIEW, 


SS BROOME wT. 41 Park Row, New York. 
BOSTON. MASS. BOX 2339 
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ACCURATE METERS...... 


are required by every central station owner 


THIS REOQUIREMENT I8 FILLED BY THE 


New Duncan Integrating Lamp-hour, Ampere-hour and Watt-hour 


METERS 


for alternating currents. They are accurate, durable, simple and compact, made for any number of amperes 


and volts, and embody all the latest improvements in the art of meter making. 
The New Duncan Wattmeter is the only alternating current wattimeter that correctly measures the 


energy of three-wire systems of distribution. It is the only wattmeter on the market that is provided with a 
friction compensator for adjusting the speed and maintaining accuracy on very small loads, thereby 
overcoming the present difficulty of other meters in slowing down on light loads after being in service a 


short time. 


THE DUNCAN METER IS CORRECT ON ALL LOADS 
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It contains every table, formula and rule for all systems of outside and 
inside wiring, together with twenty-five illustrations of the newest and safest 
methods for the installation of Pole Lines, Dynamos, Motors, Switchboards, 


43 FOR ELECTRIC LIGHT » POWER. 


By H. ©. Cushing, Jr.. Electrical Inspector B. B. F. U. 
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WORLD'S FAIR, CHICAGO, 1893, 


RECEIVED THE ONLY MEDALS OF AWARD FOR RUBBER-COVERED WIRES AND —_ 





California Electrical Works, SAN FRANCISCO. 
New Orleans Electric Company, NEW ORLEANS. 


INSULATED WIRES AND CABLES. 


Aerial, Underground, Submarine, Interior, 
Telephone, Telegraph, Power and Lighting. 
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W. R. BRIXEY, Sole Manufacturer. 


203 BROADWAY, NEW YORK. 


PHILADELPHIA, 1876. 


Wallace Electric Co., CHICAGO. 
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WEATHERPROOF WIRE. 


ER AGENCIES: 
Ke WESTERN ELECTRIC CO., New York. 
TRADE MARK 


ELECTRIC APPLIANCE CO., Chicago. 
PETTINGELL-ANDREWS CO., Boston. 
ELECTRICAL ENGINEERING CO., Minneapolis. 
ST. LOUIS ELECTRICAL SUPPLY CO., St. Louis. 
THE BRADFORD BELTING CO., Cincinnati. 


Phillips Insulated Wire Co., 


Office and Factory, PAWTUCEET, 8. I. 








WALKER GOMPANY, 
ELECTRIC 


CLEVELAND, O. 





“The Sun Never Sets on Walker Apparatus.”’ 


MACHINERY, 





FARADAY CARBON CO., 


ELECTRIC LIGHT CARBONS, 


JEANNETTE, PA. 








WATER-WHEELS «° MOTORS 


This company is prepared to furnish and install water-wheels of the first-class, 
both Impulse and Turbine class, for large electric or mill plants, or in small 





units operated by city pressure for operating fais, etc. 


ELECTRICAL OUTFIT WITH WATER MOTOR COMPLETE, 
FOR DOMESTIC LIGHTING, ETC. 





American Impulse Wheel Go. of New Yor, 


120 Liberty Street. 


SCHIFF-JORDAN 
CARBONS 


Are Standard the world over, 





HICHEST CRADE IMPORTED 


for DIRECT-CURRENT 
ALTERNATING-CURRENT 
and LONG-BURNING ARC LAMPS, 


SCHIFF, JORDAN 860. 


232-234 GREENWICH ST., NEW YORK. 


I.. E. FRORUP, Telephone, RALPH STRASCHNOW. 
Gen’! Sales Agt. 4803 Cortlandt. = = Gen’ | Manager. 
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